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SELECTED FACTORS FOR CONVERTING
INCH-POUND UNITS TO THE INTERNATIONAL SYSTEM (SI)
OF METRIC UNITS

For those readers who may prefer to use the
International System (SI) of metric units rather than inch-
pound units, the conversion factors for the terms used in
this report are given below.

Multiply inch-pound unit by to obtain SI unit
Acre 0.4047 hectare (ha)

Foot (ft) 0.3048 meter (m)

Inch (in) 25.4 millimeter (mm)

National Geodetic Vertical Datum of 1929 (NGVD of 1929): A
geodetic datum derived from a general adjustment of the
first-order nets of both the United States and Canada,
formerly called "mean sea level."
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FEASIBILITY OF ARTIFICIAL RECHARGE TO THE OAKES AQUIFER,
SOUTHEASTERN NORTH DAKOTA: GROUND-WATER DATA,
VOLUME 1A, RECORDS AND LITHOLOGIC LOGS
OF WELLS AND TEST HOLES

BY
R.B. Shaver and M.H. Hove

INTRODUCTION

In 1957, the U.S. Bureau of Reclamation redesigned the Pick-
Sloan Missouri River Basin Plan enacted by Congress in the Flood
Control Act of 1944. Under the redesigned plan, 1,007,120 acres of
land were to be irrigated in central and eastern North Dakota using
Missouri River water diverted eastward from the Garrison Reservoir.
The plan designated 108,000 acres of land to be irrigated in the
Oakes area, southeastern North Dakota.

In 1965, Corngress enacted legislation to  authorize
construction of the 250,000-acre Garrison Diversion Unit as the
initial stage of the ultimate 1,007,120-acre project. The 1965
authorization designated 45,980 acres to be irrigated in the East and
West Oakes irrigation development tracts of the Garrison Diversion
Unit. Missouri River water would be diverted eastward to the James
River via the McClusky Canal, Lonetree Reservoir, New Rockford Canal,
and the James River Feeder Canal. Because channel capacity of the
James River was insufficient to meet peak irrigation demands for the
East and West Oakes irrigation development tracts, the U.S. Bureau of
Reclamation proposed construction of Lake Taayer Reservoir.

The Garrison Diversion Unit, as authorized in 1965, raised
significant issues of envirommental, econamic, and intermational
concern. As a result, in accordance with Public Iaw 98-360, sec.
207, enacted by Congress July 16, 1984, a 12-member commission was
appointed by the Secretary of the Interior to "examine, review,
evaluate, and make recommendations with regard to the contemporary
water development needs of the State of North Dakota." Concerning



irrigation in the Oakes area, the Garrison Diversion Unit Commission
recommended the following in December 1984:
1) Reduce the 45,980 acres to be irrigated under the

1965 authorization to 23,660 acres (West Oakes =
19,660 acres; West Oakes extension = 4,000 acres);

2) deauthorize construction of Lake Taayer Reservoir;
and

3) initiate a feasibility study to assess artificial
recharge to the Oakes aquifer as an alternative to
a surface reservoir (Garrison Diversion Unit
Commission, 1984).

Based on recommendations of the Garrison Diversion Unit
Commission, the Congress of the United States passed the Garrison
Diversion Unit Reformulation Act of 1986. The act directed the
Secretary of the Interior to submit a comprehensive report to
Congress no later than the end of fiscal year 1988. The report would
include the results of an artificial-recharge feasibility study for
the Oakes aquifer. Under the proposed artificial-recharge plan, the
Oakes aquifer would function as a storage reservoir. Water would be
diverted from the Missouri River to the James River and then into
recharge facilities at selected sites in the aquifer. Withdrawals
for irrigation would be from wells completed in the Oakes aquifer.

In July 1985, the North Dakota State Water Commission and the
U.S. Geological Survey entered into a cooperative agreement with the
U.S. Bureau of Reclamation to investigate the feasibility of
artificial recharge to the Oakes aquifer, southeastern North Dakota
(fig.1). The feasibility study was divided into three phases. Phase
I defines the geametric, hydraulic, and hydrochemical properties of
the Oakes aquifer. Field work was initiated in August 1985 and
gompleted in April 1986. Results of phase I of the artificial-
recharge feasibility study are described in North Dakota State Water
Commission Water-Resources Investigations No. 5 and 6. Investigation
No. 5 (Shaver and Schuh, 1990) describes the hydrogeology of the
Oakes aquifer. Investigation No. 6 (Shaver and Hove, 1990) presents
the ground-water data, which consists of records and lithologic logs
of test holes and wells in T.128 N., R.60 W. through T.130 N., R.58
W. (volume 1A - this report), records and lithologic logs of test
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Figure 1. -- Physiographic divisions in North Dakota
and location of study area



holes and wells in T.130 N., R.59 W. through T.131 N., R.59 W.
(volume 1B) water-level measurements (volume 2), and water-qual ity
analyses (volume 2).

Phase II of the artificial-recharge feasibility study describes
the selection, construction, maintenance, and performance evaluation
of surface-recharge test facilities in the Oakes aquifer. Water used
to perform the recharge tests was diverted fram the James River.
Field work was initiated in May 1986 and completed in November 1987.
Results of phase II of the artificial-recharge feasibility study are
presented in North Dakota State Water Commission Water-Resources
Investigation No. 7 (Schuh and Shaver, 1988) and U.S. Geological
Survey Water Resources Investigations Report 89-41122 (Huff and Wald,
1989). The report, prepared by the North Dakota State Water
Commission, describes infiltration through recharge basins, physical
processes that affected infiltration, and operational and maintenance
techniques used to enhance infiltration rates. The report prepared
by the U.S. Geological Survey describes the chemical and biological
processes operative during basin recharge.

Phase TIII of the artificial-recharge feasibility study
describes a preliminary design and cost-estimate analysis of a full
project-scale and pilot-scale well field and artificial-recharge
facilities for the Oakes aquifer. Results of the Phase III
artificial-recharge feasibility study are presented in North Dakota
State Water Commission Water-Resources Investigation No. 8 (Shaver,
1989). A summary of the Phase I, II, and III studies is presented in
North Dakota State Water Commission Water-Resources Investigation No.
9 (Shaver and Schuh, 1989).

Purpose

The purpose of this report is to describe the hydrogeology of
the Oakes aquifer in southeastern North Dakota, with special emphasis
on identifying areas of the Oakes aquifer that: (1) can sustain a
minimm withdrawal rate of 100 cubic feet per second for 60 days
(11,900 acre-feet), (2) pose no water-quality limitations for
irrigation, and (3) have initial surface infiltration rates of at
least one foot per day.



Specific dbjectives of this report are to describe: (1)
camposition and geametry of the Oakes aquifer, (2) occurrence and
movement of ground water in the aquifer, (3) aquifer hydraulic
properties, (4) aquifer water quality, and (5) the effect on water
levels in the aquifer of contimuiously withdrawing water at a rate of
100 cubic feet per second for 60 days.

the public land classification system used by the U.S. Bureau of Land
Management. The system is illustrated in figure 2. The first number
denotes the township north of a base line, the second number denotes
the range west of the fifth principal meridian, and the third number
denctes the section in which the well or test hole is located. The
letters A, B, C, and D designate, respectively, the northeast,
northwest, southwest, and southeast quarter section, quarter-quarter
section, and quarter-quarter-quarter section (10-acre tract). For
example, well 130-059-15DAA is located in the NE1/4 NE1/4 SE1/4
sec.15, T.130 N., R.59 W. Consecutive terminal mmerals are added if
more than one well or test hole is located within a 10-acre tract.

Acknow]ledgements
Thanks are due to the following North Dakota State Water
Commission personnel: Allen E. Cameskey for supervising test
drilling and for test-hole 1logging and Milton O. Lindvig for
scheduling drilling activities. Recognition is due to the U.S.
Bureau of Reclamation and commercial drilling companies for supplying
drill-hole logs, and to landowners who allowed access to their lards.

METHODS OF DATA COLLECTION
Test drilling
Test-drilling data used in this report were provided by the
North Dakota State Water Commission, the U.S. Bureau of Reclamation,



130-059-15DAA

Figure 2. -- Location-numbering system



and commercial well-drilling firms. The North Dakota State Water
Commission used a forward, mud-rotary rig to drill all test holes.

The U.S. Bureau of Reclamation used a forward, mud-rotary rig to
drill all test holes completed between 1950 and 1954 and a truck-
mounted, solid-stem spiral power auger to drill all test holes from
1966 to 1986. Most commercial test holes and wells were drilled
using forward, mud-rotary rigs. Occasionally, a reverse, hydraulic-
rotary rig was utilized.

/ Nell conscrucelion

For the Dickey-laMoure (Armstrong and Luttrell, 1978) and
Ransom-Sargent (Armstrong, 1979) Counties ground-water studies, the
North Dakota State Water Commission constructed observation wells
using 20-foot lengths of 1.25-inch diameter acrylonitrile-butadiene-
styrene (abs) or 1.5-inch diameter polyvinyl-chloride (pvc) plastic
casing. The well screen was of 1.25-inch diameter or 1.5-inch
diameter abs plastic or 1.25-inch diameter galvanized steel. Screen
lengths generally varied from 3 to 6 feet. Slot size generally was
0.018 inch. A check valve was attached to the bottam of each screen.
The plastic casing, well screen, and check valve were assembled prior
to insertion into the drill hole. After insertion, the hole was
backwashed through the screen to clean the formation. After back
washing, the hole was blown with air to collapse the formation around
the screen. The remaining anmlar area was backfilled with drill
cuttings.

The North Dakota State Water Commission installed a network of
piezameter nests for the hydrogeochemical study conducted by Williams
(1984) . Each piezameter was constructed using 20-foot lengths of 2-
inch diameter pvc plastic casing and variable lengths of 1.5-inch
diameter pvc plastic screen. Slot size of the screen was 0.010 inch.
A check valve was attached to the bottom of each screen. After the
casing, screen, and check-valve assembly was inserted into the drill
hole, the hole was backwashed through the screen to clean the
formation. After back washing, silica sand was placed around the
screened interval using a tremie pipe. A cement slurry was injected
into the anmulus from the top of the sand pack to land surface.



During the fall, 1985, the North Dakota State Water Cammission
drilled additional test holes and constructed additional observation
wells to further define the occurrence, movement, and quality of
ground water in the Oakes aquifer. Observation wells were
constructed using 20-foot lengths of 2-inch diameter pvc plastic
casing and variable lengths of 2-inch diameter pvc plastic screen.
The slot size of the screen was 0.018 inch. A check valve was
attached to the bottam of each screen. After the casing, screen, and
check valve assembly was inserted into the drill hole, the hole was
backwashed through the screen to clean the formation. After back
washing, the hole was blown with air to collapse the formation around
the screen. The remaining anmular space was backfilled with drill
cuttings.

Piezameters were constructed at sites where the aquifer
consisted of sand and gravel layers separated by a confining bed. At
these sites, the drill hole was not blown with air to collapse the
formation around the screen. 1Instead, the well screen was packed
with silica sand, and a cement slurry was injected into the well
annulus from the top of the sand pack to at least the top of the
confining bed.

During 1966 and 1967, the U.S. Bureau of Reclamation installed
an observation well network in the Oakes aquifer. Test holes were
drilled using a truck-mounted, solid-stem spiral power auger. Well
casing was 3-inch diameter galvanized steel downspout. The entire
length of downspout used in construction of the observation well had
been slotted with a hand drill, and the bottom of the downspout was
left open. The downspout casing was jetted into the aquifer to the
desired depth.

In 1979, the U.S. Bureau of Reclamation installed a second
acbservation-well network in the Oakes aquifer, which in part replaced
some of the older downspout wells. The new wells were spaced at 0.5-
mile intervals in a square grid pattern within a 5,000-acre test plot
of the proposed West Oakes irrigation development tract of the
Garrison Diversion Unit. For the most part, wells were installed at
section commers, at section centers, and at half-section locations.



In 1983, the U.S. Bureau of Reclamation installed a third
cbservaticn-well network in the Oakes aquifer to replace the
remaining older downspout wells. The new wells also were spaced at
0.5-mile intervals in a square grid patterm. The wells were located
between the 5,000~acre test plot and the North Dakota-South Dakota
line. '

Both of the replacement observation-well networks were
completed using 2-inch diameter pvc plastic casing and variable
lengths of 1.5-inch diameter pvc plastic screen. Slot size of the
screen was 0.010 inch. A check valve was attached to the bottom of
each screen. The casing, screen, and check-valve assembly was Jjetted
into the aquifer to the desired depth. |

EXPIANATION OF TABLES

The data in this report are listed in table 1. The locations
of wells and test holes are shown on plate 1. The data consists of
records and lithologic logs of wells and test holes. Depths and
lithologies reported for wells and test holes tapping the Oakes
aquifer can be determined fram table 1. However, use of the data as
a guide to conditions at different sites should be made with caution
because of the lenticular character of the water-bearing sediment in
the Oakes aquifer.

Records and lithologic logs of wells and test holes

Records and logs collected from the North Dakota State Water
Commission, U.S. Bureau of Reclamation, and water-well drillers, and
records and logs of test holes drilled as part of this investigation
are included in table 1. Minor changes in word order have been made
on some of the driller’s logs and logs of test holes drilled for
previous investigations. Most test holes drilled during this
investigation have geophysical logs in addition to a description of
the materials penetrated. The geophysical logs are useful for
geologic correlation purposes. These logs are not published in this
report, kut are available for inspection at the North Dakota State
Water Commission office in Bismarck, North Dakota. Grain-size
determinations refer to the Wentworth (1922) size scale. The color



descriptions were determined by camparing fresh samples with the
Geological Society of America’s rock color chart (1963).

Land-surface elevations in table 1 are reported as integers and
decimal rumbers. Integer values represent land-surface elevations
estimated from U.S Geological Survey 7 1/2-mimute topographic
quadrangles. Decimal numbers represent surveyed land-surface
elevations determined by differential leveling techniques.

10



SELECTED REFERENCES

Armstrong, C.A., 1979, Ground-water basic data for Ransom
and Sargent Counties, North Dakota. North Dakota State
Water Commission County Ground-Water Studies 31, Part
II, and North Dakota Geological Survey Bulletin 69,
part II, 637 p.

Armstrong, C.A., and Luttrell, S.P., 1978, Ground-water
basic data for Dickey and LaMoure Counties, North
Dakota. North Dakota State Water Commission County
Ground-Water Studies 28, part II, and North Dakota
Geological Survey Bulletin 20, part II, 557 p.

Garrison Diversion Unit Commission, 1984, Final Report,
59 p.

Geological Society of America, 1963, Rock color chart. New
York, Geological Society of America.

Huff, G.F., and Wald, J.D., 1989, Geochemistry of
artificial-recharge tests in the Oakes aquifer near

Oakes, southeastern North Dakota: U.S. Geological
Survey Water-Resources Investigations Report 89-41122,
74 p.

Schuh, W.M., and Shaver, R.B., 1988, Feasibility of
artificial recharge to the Oakes aquifer, southeastern
North Dakota: Evaluation of experimental recharge
basiins. North Dakota State Water Commission Water-
Resources Investigation No. 7, 248 p.

Shaver, R.B., 1989, Feasibility of artificial recharge to
the Oakes aquifer, southeastern North Dakota:
Preliminary cost analysis of a project-scale and pilot-
scale well field and artificial-recharge facilities.
North Dakota State Water Commission Water-Resources
Investigation No. 8, 113 p.

Shaver, R.B., and Hove, M.H., 1990, Feasibility of
artificial recharge to the Oakes aquifer, southeastern
North Dakota: Ground-water data, vol 1B, Records and
lithologic logs of wells and test holes (T.130 N., R.59

W. through T.131 N., R.59 W.). North Dakota State
Water Commission Water-Resources Investigation No. 6,
666 p.

11



Shaver, R.B., and Hove, M.H., 1990, Feasibility of
artificial recharge to the Oakes aquifer, southeastern
North Dakota: Ground-water data, vol 2, water levels
and chemical analyses of ground water from selected
wells. North Dakota State Water Commission Water-
Resources Investigation No. 6, 332 p.

Shaver, R.B., and Schuh, W.M., 1990, Feasibility of
artificial recharge to the Oakes aquifer, southeastern
North Dakota: Hydrogeology of the Oakes aquifer.
North Dakota State Water Commission Water-Resources
Investigation No. 5, 122 p.

Shaver, R.B., and Schuh, W.M., 1989, Feasibility of
artificial recharge to the Oakes aquifer, southeastern
North Dakota: Summary. North Dakota State Water
Commission Water-Resources Investigation No. 9, 79 p.

Wentworth, C.K., 1922, A scale of grade and class terms for
clastic sediments. Journal of Geology, v. 30, p. 377-
392.

Williams, D.L., 1984, The geochemical evaluation of saline
groundwater within a fresh water aquifer south of
Oakes, North Dakota. Ground Forks, University of North
Dakota, M.S. thesis, 328 p.

12



Screened interval (ft.)

Altitude of land surface

(ft.,

Depth

Table 1. -- Records and lithologic logs of

msl.)

(ft.)

wells and test holes

EXPLANATION

Values shown represent top and
bottom of the screen, in feet
below land surface.

Altitude of 1land surface is
reported with respect to the
National Geodetic Vertical
Datum of 1929 (NGVD). NGVD is
a geodetic datum derived from
a general adjustment of the
first-order nets of both the
United States and Canada,
formerly called "mean sea
level." Land surface
elevations are reported as
integers and decimal numbers.
Integer values represent land
surface elevations estimated
from U.S. Geological Survey

7 1/2-minute topographic
quadrangles. Decimal numbers
represent surveyed land-
surface elevations determined
by differential leveling
techniques.

Depths shown on lithologic

logs are the base of the unit,
in feet below land surface.
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Test Hole and Observation Well Record

Location: 128-60-01AAB Use of well: Test Hole

Owner and number: g . p.G.s. R-4 Principal aquifer: Oakes

Depth drilled (ft.): 2qq Altitude of land surface (ft., msl): 1330
Screened interval (ft.): Ngne Lithologic log from: S.D.G.S.

Casing diameter: None Comments:

Date completed: 8/31/71

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sand, fine, blue 68 68
Clay, silty, greenish gray (lacustrine) 72 140
Gravel and coarse sand, some clay layers 22 162
Clay, sandy, gravelly, gray (till) 18 180
Clay, dark bluish gray (Pierre Formation) 8 188
Clay, light gray, chalk (Niobrara Formation) 12 200
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Test Hole and Observation Well Record

Location: 128--60-01ABB

Owner and number:

Depth drilled (ft.): 149

Screened interval (ft.):

Casing diameter: None

Date completed: 8/13/70

Unit description

Sand,
Sand,
Silt,
Silt,
Clay,

very fine, black-gray
very fine, brown
brown

gray

gravelly, gray, compact

S.D.G.S. B-70-41

None

Use of well:

Test Hole

Principal aquifer: gakes

Altitude of land surface (ft., msl): 1325

Lithologic log from: S.D.G.S.

Comments:

Lithologic Log

15

Thickness (ft.)

19
10
110

Depth (ft.)

23
33
143
149



Test Hole and Observation Well Record

Location: 128-60- 03AAA Use of well: Test Hole

Owner and number: g5.p.G.s. R-5 Principal aquifer: Oakes

Depth drilled (ft.): 17¢ Altitude of land surface (ft., msl): 1305
Screened interval (ft.): yone Lithologic log from: S$.D.G.S.

Casing diameter: wNone Comments:

Date completed: 9/1/71

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sand, fine, gray 107 107
Silt, sandy (lacustrine) 8 115
Clay, gravelly, gray (till) 5 120
Sand 6 126
Clay, gravelly, gray (till) 18 144
Clay (Pierre Formation) 12 156

Clay, chalk (Niobrara Formation) 14 170
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Test Hole and Obgervation Well Record

Location: 128-60-03BBB Use of well: Test Hole

Owner and number: S§.p.G.S. B-70-42 Principal aquifer: Oakes

Depth drilled (ft.): 99 Altitude of land surface (ft., msl): 1295
Screened interval (ft.): None Lithologic log from: S.D.G.S.

Casing diameter: None Comments:

Date completed: 8/12/70

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
- Sand, medium, yellow brown, fairly clean 9 9

Ssand, medium, gray, fairly clean 40 49

Clay, silty, gray 50 99
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Test Hole and Observation Well Record

Location: 128-60-05AAA Use of well: Test Hole

Owner and number: S.D.G.S. R-6 Principal aquifer: oOakes

Depth drilled (ft.): 155 Altitude of land surface (ft., msl): 1290
Screened interval (ft.): None Lithologic log from: S.D.G.S.

Casing diameter: None Comments:

Date completed: 9/1/71

Lithelogic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil 2 2
Sand, silty, light yellow brown 14 16
Clay, silty (lacustrine) 74 90
Clay, gravelly (till) 34 124
Gravel, coarse 31 155
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Test Hole and Observation Well Record

Location: 128-60-06BBB Use of well: Test hole

Owner and number: S.D.G.S; R-7 Principal aquifer: Unknown

Depth drilled (ft.): 170 Altitude of land surface (ft., msl): 1289
Screened interval (ft.): None Lithologic log from: S.D.G.S.

Casing diameter: None Comments:

Date completed: 9/1/71

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil < 5 5
Clay, silty, yellow brown (lacustrine) 10 15
Clay, silty, light gray (lacustrine) 109 124
Gravel 23 147
Clay, dark bluish gray (Pierre Formation) 2 149
Clay, chalk (Niobrara Formation) 21 170
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Test Hole and Observation Well Record

Location: 128-60-10AAA

Owner and number:

Depth drilled (ft.): 135

Screened interval (ft.): Slotted

Harold Treeby

Use of well:

Observation

Principal aquifer: gakes

Altitude of land surface (ft., msl): 1309

95-115

Casing diameter: 2-inch PVC

Date completed: 3/14/78

Unit description

Topsoil

Sand, brown

Sand, clayey, brown

Sand, fine, gray, clean

Sand, medium, gray, clean
Silt, sandy, gray

Silt, soft

Sand, medium to coarse, clean

Gravel, coarse, clean

Clay,

silty, gray

Comments:

Lithologic Log

20

Lithologic log from:

Thickness (ft.)

N s Y

14

46
20
18
15

M & W Drilling

Depth (ft.)

11
18
32
36
82
102
120
135



Test Hole and Observation Well Record

Location: 128-60-11CAC

Owner and number: Harold Treeby
Depth drilled (ft.): 135
Screened interval (ft.): Unknawn
Casing diameter: Unknown

Date completed: Unknown

Use of well:ryrigation

Principal aquifer: oakes

Altitude of land surface (ft., msl): 1310

Lithologic log from: Huron Drilling

Comments:

Lithologic Log

Unit description

Topsoil

Clay, yellow

Sand, fine

Clay, sandy

Sand, medium to coarse
Sand, coarse to very coarse

Gravel, coarse

21

Thickness (ft.)

35
45
25
10
15

Depth (ft.)

40
85
110
120
135



Test Hole and Observation Well Record

Location: 128-61-01BAB Use of well: Observation

Owner and number: §.D.G.S. BN-79A Pr%ncipal aquifer: Middle James

Depth drilled (ft.): 130 Altitude of land surface (ft., msl): 1292
Screened interval (ft.): Unknown Lithologic log from: S.D.G.S.

Casing diameter: 2-inch PVC Comments:

Date completed: 7/2/79

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sand, fine, brown 6 6
Silt, yellow brown 20 26
Silt, gray 63 89
Sand, coarse 9 98
Clay, silty, pebbly (till) 123 121
Shale 9 130

22



Test Hole and Observation Well Record
Location: 128-61-01BBB Use of well: Observation

Owner and number: §.D.G.S. BN-77-P Principal aquifer: Middle James

Depth drilled (ft.): 95 Altitude of land surface (ft., msl): 1299
Screened interval (ft.): 68-73 Lithologic log from: S.D.G.S.
Casing diameter: 2-inch PVC Comments:

Date completed: 5/10/77

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil ; ‘ 1 1
sand, fine 7 8
Silt, yellow brown 8 le
Silty clay _ 24 40
Sand, very fine, silty 25 65
Clay, silty, pebbly (till) 2 67
Gravel, medium 12 79
Clay, pebbly, with gravel layers (till) ' 16 95
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Test Hole and Observation Well Record

Location: 128-61-02BBB

Owner and number: S.D.G.S. R-8
Depth drilled (ft.): 155
Screened interval (ft.): None
Casing diameter: None

Date completed: 9/2/71

Lithologic Log

Unit description

L3

Topsoil

Sand, gray

Silt, gray (lacustrine)

Clay, sandy, gravelly, gray (till)
Sand, coarse

Clay, sandy, gravelly, gray

Shale (Pierre Formation)

Use of well:

Test Hole

Principal aquifer: Oakes

Altitude of land surface (ft., msl): 1290

Lithologic log from: S.D.G.S.

Comments:

24

Thickness (ft.)

16
20
12

64
41

Depth (ft.)

17
37
49
50
114
155



Test Hole and Observation Well Record

Location: 128-61-11AAA

-

Use of well: Test Hole

Owner and number: S.D.G.S. HB-70-61 Principal aquifer: Middle James

Depth drilled (ft.): 89
Screened interval (ft.):
Casing diameter: None

Date completed: 8/26/70

Unit description

Sand, fine, brown

Sand, fine, yellow brown
Sand, very fine, yellow
Silt, yellow brown

Silt, gray

Sand, very coarse, clean
Gravel, rocky

Clay, gravelly (till)

None

Altitude of land surface (ft., msl): 1295
Lithologic log from: S.D.G.S.

Comments:

Lithologic Log

Thickness (ft.) Depth (ft.)

4 4

11

9 20

12 32
36 68
7 75

9 84

5 89
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Test Hole and Observation Well Record
Location: 128-61-11BBA Use of well: Test Hole

Owner and number: §.D.G.S. HB-70-61 Principal aquifer: Middle James

Depth drilled (ft.): 104 Altitude of land surface (ft., msl): 1300
Screened interval (ft.): None Lithologic log from: S.D.G.S.
Casing diameter: None Comments:

Date completed: 8/27/70

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Clay, yellow 3 3
Sand, very fine, yellow 4 7
Sand, fine, yvellow 14 21
Sand, fine, gray 24 45
Sand, very fine, clayey, gray 15 60
Clay, silty, gray 3 63
Sand, very coarse, gravelly 5 68
Gravel, rocky ' 4 72
Clay, gravelly, gray (till) 32 104
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Test Hole and Observation Well Record
Location: 128-61-12BBB Use of well: oObservation

Owner and number: S.D.G.S. BN-79-B Principal aquifer: Middle James

Depth drilled (ft.): 130 Altitude of land surface (ft., msl): 1295
Screened interval (ft.): Unknown Lithologic log from: s.D.G.S.
Casing diameter: 2-inch PVC Comments:

Date completed: 7/2/79

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sand, fine, brown _ ) 3 3
Silt, yellow brown ' 13 16
Silt, gray 46 62
Sand, fine to medium 19 81
Clay, silty, gray (till) 19 100
Clay, silty, gray, with interbedded sand and 20 120
gravel layers (till)
Clay, gray (till) ’ 5 125
Shale (Pierre Formation) 5 130
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Test Hole and Observatioh Well Record

Location: 129-58-04DCC Use of well: Test hole
Owner and number: USBR-D.H. 67 Principal aquifer: Oakes
Depth drilled (ft.): 191 Altitude of land surface (ft., msl): 1380
Screened interval (ft.): None Lithologic log from: USBR
Casing diameter: None Comments:
Date completed: 6/23/53

Lithologic Log
Unit description Thickness (ft.) Depth (ft.)
Topsoil, gray brown, silty, sandy 1.0 1.0
Sand, gray, fine grain, slightly silty 2.5 3«5
Sand, buff, fine grain, slightly silty 8.0 11.5
Silt, gray, laminated, slightly sandy 18.0 29.5
Till, gray, silty, sandy, gravelly 21.5 51.0
Silt, gray, laminated, slightly sandy 2.0 53.0
Till, gray, very sandy 72.0 125.0
Till, gray, sandy, gravelly 66.0 191.0
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Test Hole and Observation Well Record

Location: 129--58-05CCC Use of well: observation
Owner and number: U.S.B.R. W-77 Principal aquifer: oakes
Depth drilled (ft.): 20 Altitude of land surface (ft., msl): 31314.1

Screened interval (ft.): Slotted,0-9.4Lithologic log from: y.s.B.R.
Casing diameter: 3-inch downspout Comments:

Date completed: 6/21/66

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Loamy sand 2 2
Loamy fine sand ' 2 4
Loam 1 5
Fine sand 15 20
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Test Hole and Observation Well Record

Location: 129-58-06AAA; Use of well: rest hole

Owner and number: SWC 9619 Principal aquifer: o0akes

Depth drilled (ft.): 180 Altitude of land surface (ft., msl): 1316
Screened interval (ft.): None Lithologic log from: SWC

Casing diameter: None Comments:

Date completed: 7/1/76

Lithologic Log
Unit description

Topsoil

Sand, very fine to coarse grain, predom. medium,
well sorted, subangular to rounded, predom.
rounded

Clay, yellow brown, very sandy
Clay, olive gray

Sand, very fine grain to medium pebble, predom.
medium sand, moderately sorted, subangular
to rounded

Clay, very sandy

Clay, olive gray, silty, sandy, pebbly,
interbedded gravel

Clay, brownish gray, white specks, calcareous
(Niobrara Fm.)

30

Thickness (ft.)

73

12
66

10

Depth (ft.)

2
8

12
19
92

104
170

180



Test Hole and Observation Well Record

Location: 129-58-06AAA,

Owner and number: SWC 9619A
Depth drilled (ft.): 80

Screened interval (ft.): 51-56
Casing diameter: 6 -inch plastic

Date completed: 7/1/76

Use of well: oObservation

Principal aquifer: oQakes

Altitude of land surface (ft., msl): 1315.9

Lithologic log from: gwC

Comments:

Lithologic Log

Unit description

Topsoil

Sand, very fine to coarse grain, predom.
medium, well sorted, subangular to

rounded, predom. rounded

Clay, yellow brown, very sandy

Clay, olive gray, silty, slightly sandy

Ssand, very fine sand to medium pebble, predom.
medium to coarse sand, moderately sorted,

subangular to rounded

31

Well equipped with continuous

water level recorder

Thickness (ft.)

61

Depth (ft.)

12
19
80



Test Hole and Observation Well Record

Location: 129-58-06BAA; Use of well: opgervation

Owner and number: gwc 11680 Principal aquifer: oakes

Depth drilled (ft.): 180 Altitude of land surface (ft., msl): 1311.2
Screened interval (ft.): 138-143 Lithologic logvfrom: SWC

Casing diameter: 1%-inch pvc Comments: Electric log available; well is

located 500 feet north of 6BADg
Date completed: 9/19/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Clay, light gray, v. sl. sandy, soft, red- 8 8
yellow stringers, oxidized

Sand, v. fine to fine, silty, yellow brown, 1 9
oxidized

Clay, as above 1 10

Clay, v. sl. silty, greenish gray, soft, sticky 6 le

Sand, v. fine to v. coarse, predom. fine to medium, 6 22

subangular to well rounded, composed of detrital
shale, quartz, carbonates, shield silicates

Sand, as above, interbedded with numerous less than 21 43
1-foot thick silty clay or clayey silt layers

Sand, v. fine to v. coarse, predom. medium to coarse, 33 76
sl. gravelly, composition as above, subangular
to well rounded, clean section

Sand, v. fine to fine or sandy, clayey, silty, 7 83
poor recovery, most into suspension, bit slowed

Sand, v. fine to v. coarse, predom. fine to medium, 24 107
subangular to well rounded, composition as
above

Silty clay or clayey silt, poor recovery, most into

11
suspension, bit slowed * 1
Sand, v. fine to v. coarse, predom. medium to coarse, 13 124
sl. gravelly, composition as above, subangular
to well rounded
Sand (90-95%) and gravel, sand is v. fine to v. 27 151

coarse, predom. coarse, composition as above,
subangular to well rounded, drills as stratified
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Test Hole and Observation Well Record

Location: 129-58-06BAA, Use of well: observation
Owner and number: SWC 11681 Principal aquifer: oOakes
Depth drilled (ft.): 180 Altitude of land surface (ft., msl):1312.2
Screened interval (ft.): 138-143 Lithologic log from: swcC
Casing diameter: 1lk-inch pvc Comments: Electric log available ; well is

located 803 feet north of 6BADg
Date completed: 9/19/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Clay, light gray, sl. silty, red-yellow stringers, 9 9
oxidized, soft .

Clay, as above, pale greenish gray 7 le

Sand, v. fine to v. coarse, predom. fine to 5 21

medium, subangular to well rounded, composed
of quartz, carbonates, silicates, detrital
shale and lignite

Sand, as above, interbedded with greenish gray silty 21 42
clay

Sand, as above, drills smooth 9 51

Sand, v. fine to v. coarse, predom. medium, v. 42 93

sl. gravelly, fine, composition as above,
taking water, caving, mixed bentonite mud
to prevent caving

Clay, moderately silty, sl. sandy, olive gray 11 104
Sand, sl. gravelly, as above 41 145
Sand and gravel, more gravel than above, sand is 10 155

v. fine to v. coarse, predom. medium to coarse,
gravel is fine, subangular to well rounded,
drills as statified

Sand and gravel, gravel is fine to medium, sand as 6 16l
above, composition as above, drills as stratified

Gravel, cobbles, sand, stratified, very hard drilling, 12 173
takes water, composition as above

Clay, sl. silty, brown with light gray specks, soft 7 180
(Niobrara Formation)
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Unit description Thickness (ft.) Depth (ft.)

Sand and gravel, caving, mixed bentonite mud 12 163
to prevent caving, gravel is fine to medium,
thick mud prevents sand grain size analysis.
Numerous gravel sized subangular pieces
of Niobrara Formation, drills as stratified

Gravel, cobbles, sandy, very hard drilling, mixed 10 173
more bentonite mud, takes lots of water

Clay, sl. silty, brown with light gray specks, 7 180
soft (Niobrara Formation)
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Test Hole and Observation Well Record

Location: 129-58- 06BAD; Use of well: Observation
Owner and number: SWC 11676 Principal aquifer: oOakes
Depth drilled (ft.): 180 Altitude of land surface (ft., msl): 1311.5
Screened interval (ft.): 138-143 Lithologic log from: SWC
Casing diameter: 1lk%-inch pve Comments: Electric log available;

east well of pair located 210
Date completed: 9/18/85 feet north of 6BADg

Lithologic Log
Unit description Thickness (ft.) Depth (ft.)
Clay, silty, sl. sandy, light gray with red-yellow 6 6
stringers, soft, oxidized

Clay, silty, upper few feet greenish gray, remainder 11 17
brownish-gray, soft

Sand, v. fine to fine, probably silty, composed of 2 19
detrital shale, quartz, carbonates, and
silicates, lignitic

Clay, silty, gray brown, soft 9 28
Sand, v. fine to fine, as above 2 30
Clay, silty, as above 14 44
sand (80-90%), v. fine to v. coarse, predom. medium 17 61

to coarse, subangular to well rounded, and
gravel, fine, composed of detrital shale,

quartz, carbonates, shield silicates and detrital
lignite

Sand, v. fine to fine, predom. v. fine, silty, from 51 112
88 to 93 clayey

Sand (90%) and gravel, as above, drills as stratified 31 143

sand and gravel, mixed 5 bags bentonite to prevent 18 161
caving, takes lots of water

Gravel, sandy, strong bit chatter, poor recovery, 12 173
mixed 12 bags bentonite to prevent caving,
drills as stratified

Clay, silty, brown, with light gray specks (Niobrara 7 180
Formation)
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Test Hole and Observation Well Record

Location: 129-58-06BAD, Use of well: oObservation

Owner and number: SWC 11677 Principal aquifer: oakes

Depth drilled (ft.): 60 Altitude of land surface (ft., msl): 1311.1
Screened interval (ft.): 48-53 Lithologic log from: swcC

Casing diameter: l%-inch pvec Comments: West well of pair ; located 207

feet north of 6BADg
Date completed: 9/18/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Clay, silty, sl. sandy, light gray, with red- 6 6
yellow stringers, oxidized, soft
Sand, v. fine to fine, possibly silty, greenish gray 1 7
Clay, silty, greenish gray, soft 2 9
Sand, as above 1 10
Clay, v. sl. silty, greenish gray, soft 6 16
Sand, as above 3 19
Clay, v. sl. silty, gray brown, soft 25 44
Sand (80-90%) and gravel, sand, v. fine to v. coarse, 16 60

predom. medium to coarse, subangular to well
rounded, composed of detrital shale, quartz
carbonates, shield silicates, lignitic, gravel
is fine
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Test Hole and Observation Well Record

Location: 129-58- 06BAD3 Use of well: observation
Owner and number: SWC 11678 Principal aquifer: oakes
Depth drilled (ft.): 180 Altitude of land surface (ft., msl): 31312.1
Screened interval (ft.): 138-143 Lithologic log from: swc

Casing diameter: l%-inch pvc Comments:

Date completed: 9/18/85

Lithologic Log

Unit description

Electric log available

east well of pair, located 304

feet north of 6BADg

Thickness (ft.)

Clay, silty, light gray, with red-yellow 4
stringers, oxidized

Sand, v. fine to fine, silty, yellow brown 1
oxidized

Clay, v. sl. silty, greenish gray to light gray, 4
varved, soft, sticky

Clay, sl. silty, brownish gray, soft sticky 1

Sand, as above, greenish gray 1

Clay, v. sl. silty, greenish gray, varved, 7
soft, sticky

Sand, as above 2

Sand, as above, interbedded with greenish 11
gray clay

Clay, v. sl. silty, greenish gray, varved, soft, 7
sticky

Sand (95%) and gravel, sand, v. fine to v. coarse, 15
predom. medium to coarse, subangular to well
rounded, composed of detrital shale, carbonates,
silicates, quartz, lignitic

Clay, greenish gray, soft 5

Sand, as above, sl. gravelly 5

Sand, v. fine to fine, possibly silty, greenish 25

gray, poor recovery, most into suspension
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Depth (ft.)

4

10
11
18

20
31

38

53

58
63
88



Unit description Thickness (ft.) Depth (ft.)

sand, v. fine to v. coarse, sl. gravelly, 18 106
predom. medium to coarse sand,
composition as above

Clay, silty, interbedded with sand 5 111
Clay, silty, greenish gray, soft, smooth 4 115
sand (95%) and gravel, sand v. fine to v. 32 147

coarse, composition as above, gravel
fine, clean section

Clay, silty, sl. sandy, olive gray, soft, good 14 161
recovery
Gravel, sandy, very hard drilling, fine to 8 169

medium gravel, composition as above,
taking water

Clay, sl. silty, brown with light gray specks ‘ 11 180
(Niobrara Formation)

38



Test Hole and Observation Well Record

Location: 129-58- 06BADy

Owner and number: SWC 11679
Depth drilled (ft.): 60
Screened interval (ft.): 43-48
Casing diameter: 1lk-inch pvc

Date completed: 9/18/85

Use of well: Observation

Principal aquifer: Oakes

Altitude of land surface (ft., msl): 1311.8

Lithologic log from: SWC

Comments:

Lithologic Log

Unit description

West well of pair, located 302

feet north of 6BADg

Thickness (ft.)

Clay, silty, light gray, some sand layers, 9
brown, oxidized ' :
sand, v. fine to fine, silty, greenish gray 2
Clay, greenish gray, soft, sticky 6
Sand, as above 3
sand, as above, interbedded with clay, as above 12
Clay, greenish gray, soft, sticky 11
sand (95%) and gravel, sand v. fine to v. coarse, 6
predom. medium, gravel is fine, subangular to
well rounded, composed of detrital shale,
quartz, carbonates, silicates, lignitic
Clay, greenish gray, soft, sticky 9

Sand, sl. gravelly, as above
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Depth (ft.)

9

11
17
20
32
43
49

58
60



Test Hole and Observation Well Record

Location: 129-58-06BADg

Owner and number: Larry Hansen
Depth drilled (ft.): 160
Screened interval (ft.): 126-158
Casing diameter: 12-inch

Date completed: 1/24/75

Use of well: Irrigation

Principal aquifer: Qakes

Altitude of land surface (ft., msl): 1313

Lithologic log from: Traut Wells, Inc.

Comments:

Lithologic Log

Unit description

Sand, brown
Clay, brown, sandy
Sand, brown
Silt, gray
Silt, gray, pebbly

Sand and gravel, gray

40

Aquifer test conducted using

this well

Thickness (ft.)

15
26
11
46
20
42

Depth (ft.)

15
41
52
98
118
160



Test Hole and Observation Well Record

Location: 129-58-06BBB} Use of well: Observation

Owner and number: U.S.B.R. W-69 Principal aquifer: Oakes

Depth drilled (ft.): ? Altitude of land surface (ft., msl): 1312.8
Screened interval (ft.): ? Lithologic log from: No log

~

Casing diameter: Comments: 0ld well, 1950 study?

Date completed: ?

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
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Test Hole and Observation Well Record

Location: 129-58-06BBB;

Owner and number: Larry Hansen
Depth drilled (ft.): 120
Screened interval (ft.): None
Casing diameter: None

Date completed: 1/23/75

Use of well: Test hole

Principal aquifer: oakes

Altitude of land surface (ft., msl):j333
Lithologic log from: Traut Wells, Inc.

Comments:

Lithologic Log

Unit description

Sand, brown, fine grain

Sand, gray, fine grain

Sand, brown, gravelly

Clay, gray

Sand, gray, fine grain, lignitic

Clay, gray

Thickness (ft.) Depth (ft.)

27 27
21 48

2 50
23 73
32 105
15 120
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Test Hole and Observation Well Record

Location: 129-58-06BBD

Oowner and number: Larry Hansen
Depth drilled (ft.):124
Screened interval (ft.): None
Casing diameter: None

Date completed: 1/23/75

Unit description

Topsoil

Clay, gray

Sand, brownish gray
Clay, gray

sand, gray, fine grain
Sand, gray, gravelly
Sand, gray

Clay, gray
Sand, gray
Clay, gray

Use of well: wrest hole

Principal aquifer: Oakes

Altitude of land surface (ft., msl): 1310
Lithologic log from: Traut Wells, Inc.

Comments:

Lithologic Log

Thickness (ft.) Depth (ft.)

2 2

41 43
51

9 60

38 98
4 102

16 118
1 119

3 122

2 124
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Test Hole and Observation Well Record

Location: 129-58-06CCC Use of well: gQbgervation
Owner and number: U.S.B.R. W-111 Principal aquifer: Qgkes
Depth drilled (ft.): 19 Altitude of land surface (ft., msl): 1312.8
Screened interval (ft.): Slotted, Lithologic log from: U.S.B.R.
0-18.2
Casing diameter: 3-inch downspout Comments:

Date completed: 1/31/67

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Fine sand 5 5
Sandy loam 1 6
Fine sand 8 14
Silt loam 5 19
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Test Hole and Observation Well Record

Location: 129-58-06CDD; Use of well: Observation
Owner and number: SWC 6307A Principal aquifer: oakes
Depth drilled (ft.): 182 Altitude of land surface (ft., msl): 1310.0
Screened interval (ft.): 92-97 Lithologic log from: gwC
Casing diameter: 2-inch pvc Comments: Electric, neutron, and
gamma logs available.
Date completed: 9/9/85 East well of pair

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil 1 1
Sand, fine, oxidized , 2 3
Clay, silty, oxidized to 5 feet 5 8
Sand, coarse, and gravel, predom. fine, below 34 42

30 feet predom. coarse gtz. sand

Silt, clayey, olive gray 10 52

Sand, fine to v. coarse 20 72

Clay, poor recovery 10 82

Sand, coarse to v. coarse, interbedded 16 98
detrital lignite

Clay, silty, sandy, pebbly, olive gray, 61 159
(till)

Claystone, silty, brown with tan specks 23 182

(Niobrara Formation)
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Test Hole and Observation Well Record

Location: 129-58—06CDD2

Owner and number: SWC 6307B
Depth drilled (ft.): 40
Screened interval (ft.): 35-40
Casing diameter: 2-inch pvc

Date completed: 9/9/85

Unit description

See log for hole #6307A

Use of well: gbgervation
Principal aquifer: gakes
Altitude of land surface (ft., msl): 1310.0

Lithologic log from: SWC

Comments: west well of pair

Lithologic Log

Thickness (ft.) Depth (ft.)
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Test Hole and Observation Well Record

Location: 129-58-07BBA

Owner and number: SWC 6306

Depth drilled (ft.): 162
Screened interval (ft.): 138-143
Casing diameter: 2-inch pvc

Date completed: 9/6/85

Use of well: Observation

Principal aquifer: Oakes

Altitude of land surface (ft., msl): 1310.2

Lithologic log from: SWC

Comments:

Lithologic Log

Unit description

Topsoil
Sand, fine, oxidized

Clay, silty, oxidized to 12 feet

Sand, medium to v. coarse, angular to rounded,
below 25 feet becomes gravelly, fine,
carbonates, shale and quartz, interbedded

gravel below 102 feet

Gravel, fine to coarse, sandy, rough drilling,
takes water, lots of carbonates and

silicates

Clay, silty, sandy, pebbly, olive gray (till)

47

No geophysical logs due to

hole caving

Thickness (ft.)

1
4
15
97

26

19

Depth (ft.)

1

5
20
117

143

162



Test Hole and Observation Well Record

Location: 129-58~07CCC Use of well: Observation

Oowner and number: SWC 6322 Principal aquifer: Oakes

Depth drilled (ft.): 182 Altitude of land surface (ft., msl): 1312.1
Screened interval (ft.): 105-110 Lithologic log from: SWC

Casing diameter: 2-inch pvc Comments: Electric, neutron and gamma

logs available

Date completed: 9/16/85

Lithologic Log
Unit description

Topsoil
Clay, silty, yellow gray, oxidized
Clay, silty, olive gray

sand, fine to v. coarse, predom. coarse to
v. coarse, angular to rounded, some fine
to medium gravel interbedded

Clay, silty, sandy, pebbly, olive gray, occasional
thin gravel layers (till)

Clay, black, tight, waxy (Pierre Formation)

Claystone, silty, brown, with tan specks
(Niobrara Formation)
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Thickness (ft.)

105

35

10
20

Depth (ft.)

1

8
12
117

152

162
182



Test Hole and Observation Well Record

Location: 129-58-07DDD Use of well: Observation
Owner and number: U.S.B.R. W-121 Principal aquifer: Oakes
Depth drilled (ft.): 15 Altitude of land surface (ft., msl):1313.3
Screened interval (ft.): Slotted, Lithologic log from: U.S.B.R.
0-9.6
Casing diameter: 3-inch downspout Comments:

Date completed: 3/1/67

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sandy loam 2 2
Fine sand 1 3
Silt loam 2 5
Fine sand with 40% shale chips 10 15
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Test Hole and Observation Well Record

Location: 129-58-08BBB;
Owner and number: SWC 6308
Depth drilled (ft.): 182
Screened interval (ft.): None
Casing diameter: None

Date completed: 9/9/85

Unit description

Topsoil

Clay, silty, oxidized

Use of well: Test hole

Principal aquifer: Oakes

Altitude of land surface (ft., msl): 1314

Lithologic log from: SWC

Comments:

Lithologic Log

Sand, fine to coarse, predom. medium to
coarse, subrounded to rounded, some

interbedded gravel

Silt, some clay and sand lenses, most into

suspension, poor recovery

Clay, silty, sandy, pebbly, olive gray,

brittle (till)

Claystone, silty, brown with tan specks

(Niobrara Formation)
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Electric, neutron, and
gamma logs available

Thickness (ft.)

53

63

22

Depth (ft.)

1

5

44

97

160

182



Test Hole and Observation Well Record

Location: 129-58-08BBB2 Use of well: gpgervation
owner and number: SWC 6308A Principal aquifer: oakes
Depth drilled (ft.): 40 Altitude of land surface (ft., msl):1314.3
Screened interval (ft.): 35-40 Lithologic log from: gwC
Casing diameter: 2-inch pvc Comments:
Date completed: 9/9/85
Lithologic Log
Unit description . Thickness (ft.) Depth (ft.)

See log for test hole #6308
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Test Hole and Observation Well Record

Location: 129-58-08CDB; (south well) Use of well: rrrigation

Owner and number: Shelton Bros. Principal aquifer: Oakes

Depth drilled (ft.): 39 Altitude of land surface (ft., msl): 1315
Screened interval (ft.): 22-38 Lithologic log from: M&W Drilling

Casing diameter: 8-inch Comments:

Date completed: 3/16/81

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil 1 1
Sand, brown, fine grain | 9 10
Sand, gray, fine grain 8 18
Sand, medium grain 12 30
Gravel, coarse, sandy 8 38
Silt, gray 1 39

52



Test Hole and Observation Well Record

Location: 129-58-08CDBy (north well) Use of well: Irrigation

Oowner and number: Shelton Bros.

Depth drilled (ft.): 37
Screened interval (ft.):
Casing diameter: 8-inch

Date completed: 3/13/81

Unit description

Topsoil

Sand, brown, medium grain
Sand, gray, fine grain
Sand, gray, medium grain
Sand and gravel

Sand, fine grain

Principal aquifer: oOakes

Altitude of land surface (ft., msl): 1315

Lithologic log from:

Comments:

Lithologic Log

~

Thickness (ft.)

1
16

N U

M&W Drilling

Depth (ft.)

1l
17
25
30
35
37



Test Hole and Observation Well Record

Location: 129-58-08CDC; (south well) Use of well: rIrrigation

Owner and number: Shelton Bros.

Depth drilled (ft.): 39
Screened interval (ft.):
Casing diameter: 8-inch

Date completed: 3/14/81

Unit description
Topsoil

Sand, brown, fine grain
Sand, gray, fine grain
Gravel, medium

Gravel, coarse

Sand

23-37

Principal aquifer: gakes
Altitude of land surface (ft., msl): 1315
Lithologic log from: M&W Drilling

Comments:

Lithologic Log

Thickness (ft.) Depth (ft.)

1 1
11 12
10 22
12 34

3 37

2 39
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Test Hole and Observation Well Record

Location: 129-58-08CDCy (north well) Use of well: rrrigation

Owner and number: Shelton Bros.
Depth drilled (ft.): 39
Screened interval (ft.): 24-39
Casing diameter: 8-inch

Date completed: 3/16/81

Principal aquifer: Qakes
Altitude of land surface (ft., msl): 1315
Lithologic log from: MgW Drilling

Comments:

Lithologic Log

Unit description

Topsoil

Sand, brown, fine grain

Sand, gray, fine grain

Sand, gray, medium grain

Sand, medium sand to coarse gravel

Sand, fine grain

Thickness (ft.) Depth (ft.)

1 1
7 8
12 20
10 - 30
5 35
4 39
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Test Hole and Observation Well Record

Location: 129-58-09AAB

Owner and number: Clark Lamport
Depth drilled (ft.): 137
Screened interval (ft.): 122-137
Casing diameter: 4-inch

Date completed: 12/10/79

Lithologic Log

Unit description

Topsoil, black

Clay, blue

Sand, clayey

Clay, blue

Sand, interbedded clay
Clay, blue

Sand, fine grain

Use of well:

Domestic

Principal aquifer: Oakes

Altitude of land surface (ft., msl): 1356

Lithologic log from: Manikowski Well Drilling

Comments:

56

Thickness (ft.) Depth (ft.)

3 3
7 10
8 18
22 40
45 85
35 120
17 137



Test Hole and Observation Well Record

Location: 129--58-09BBEB Use of well: Test hole

Owner and number: SwC 9235 Principal aquifer: Oakes

Depth drilled (ft.): 260 Altitude of land surface (ft., msl): 1375
Screened interval (ft.): None Lithologic log from: SWC

Casing diameter: None Comments: Electric log available

Date completed: 11/25/74

Lithologic Log
Unit description . Thickness (ft.) Depth (ft.)
Silt, dark yellowish orange, sandy, interbedded 4 4

sand and gravel, oxidized

Clay, dark yellow brown, silty, sandy, pekbly, 11 15
interbedded gravel, oxidized (till)

Clay, dark gray, silty, sandy, pebbly, interbedded 13 . 28
silt and gravel (till)

Gravel, fine to medium, angular to subrounded, 18 46
40% sand, medium to very coarse grain,
subangular to subrounded, 20% interbedded

silt

Silt, medium dark gray, pebbly 56 102

Silt, medium dark gray, moderately clayey, 80 182
very sandy

'Clay, dark olive gray, silty, sandy, pebbly, 44 226
interbedlded gravel (till)

Clay, grayish black, silty, very sandy, pebbly 10 236
(till)

Shale, olive gray, white specks, very calcareous 24 260

(Niobrara Formation)
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Test Hole and Observation Well Record

Location: 129-58—17BAB1(north well) Use of well: Irrigation

Owner and number: Shelton Bros. Principal aquifer: Oakes

Depth drilled (ft.): 3g Altitude of land surface (ft., msl): 1314
Screened interval (ft.): 23-38 Lithologic log from: M&W Drilling

Casing diameter: 8-inch Comments:

Date completed: 4/5/82

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil ' 1 1
Sand, brown 8 9
Sand, gray, medium grain 18 27
Sand, gray, medium grain, gravelly 11 38
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Test Hole and Observation Well Record
Location: 129-58-17BAB, (south well) Use of well: ryrrjgation

Oowner and number: Shelton Bros. Principal aquifer:

Oakes
Depth drilled (ft.): 38 Altitude of land surface (ft., msl): 1314
Screened interval (ft.): 23-38 Lithologic logAfrom: M&W Drilling
Casing diameter: 8-inch Comments:
Date completed: 4/5/82

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil 1 1
Sand, brown 11 12
Sand, gray, medium grain 24 36
Gravel, medium 2 38
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Test Hole and Observation Well Record

Location: 129-58-17BBA Use of well: qegt hole

Owner and number: Shelton Bros. Principal aquifer: oakes

Depth drilled (ft.): 40 Altitude of land surface (ft., msl): 1315
Screened interval (ft.): None Lithologic log from: Msw Drilling

Casing diameter: None Comments:

Date completed: 4/8/80

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil 1 1
Sand, brown, fine grain, clean 7 8
Sand, gray, fine grain, clean 17 25
Sand, gray, fine to medium grain 10 35
Sand and gravel, medium sand to coarse gravel 3 38
Sand, very fine grain, silty 2 40
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Test Hole and Observation Well Record

Location: 129-58-17BBC) (west test Use of well: Test hole
hole)
Owner and number: Shelton Bros. Principal aquifer: Oakes
Depth drilled (ft.): 155 Altitude of land surface (ft., msl): 1313
Screened interval (ft.): None Lithologic log from:M&W Drilling
Casing diameter: None Comments:

Date completed: 4/7/80

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil 1 1
sand, brown, fine grain, clean | ' 7 8
sand, gray, fine grain, clean 12 20
sand, medium grain - 5 25
sand, medium to coarse grain 10 35
Sand, medium grain 5 40
sand, fine tc medium grain 5 45
sand, very fine grain, silty 11 56
Gravel, clayey 4 60
sand, gray, very fine grain, silty 25 85
sand, gray, fine grain, clean 17 102
Gravel, clayey 3 105
Till, gray, interbedded gravel 25 130
Clay, gray (till) 25 155
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Test Hole and Observation Well Record

Location: 129-58-17BBCy (east test
hole)

Owner and number: Shelton Bros.

Depth drilled (ft.): 50

Screened interval (ft.): None

Casing diameter: None

Date completed: 4/8/80

Use of well: megt hole

Principal aquifer: oOakes

Altitude of land surface (ft., msl): 1315
Lithologic log from: M&W Drilling

Comments:

Lithologic Log

Unit description

Topsoil
Sand, gray, silty
Sand, gray, fine to medium grain

Sand, gray, medium to coarse grain,
10% gravel

Sand, gray, fine grain, clayey

Thickness (ft.) Depth (ft.)

1 1
7 8
12 20
23 43
7 50
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Location: 129-58-17BBD Use of well:

Owner

Depth drilled (ft.): 170
Screened interval (ft.): None

Casing diameter: None Comments:

Test Hole and Observation Well Record

Test hole

and number: Shelton Bros. Principal aquifer: oOakes

Date completed: 4/7/80

Lithologic Log

Unit description

Topsoil

Clay, brown, sandy

Sand, brown, medium grain

Sand, gray, very fine grain, silty,
lignitic

Sand, gray, fine to medium grain

Sand, gray, medium grain, shaley

Sand, medium to coarse grain, 10% gravel

Clay, gray

Sand, very fine grain

sand, gray, fine grain, dirty

Till, gray

Gravel, coarse, clean

Till,

Gravel

Clay

Gravel

Till,

gray

gray, interbedded sand and gravel
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Thickness (ft.)

10

10

50
10

16

N NN W

30

Altitude of land surface (ft., msl): 1315

Lithologic log from: Ms&W Drilling

Depth (ft.)

1
8
10
20

30
35
40
90
100
108
124
127
131
133
138
140
170



Test Hole and Observation Well Record

Location: 129-58-17BDC Use of well: pest hole

Owner and number; Shelton Bros. Principal aquifer: gakes

Depth drilled (ft.): 45 Altitude of land surface (ft., msl): 313315
Screened interval (ft.): None Litholeogic log from: M&W Drilling
Casing diameter: None Comments:

Date completed:

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil 1 1
Sand, brown, fine grain 9 10
Sand, gray, fine grain 20 30
Sand, gray, medium grain 5 35
Sand, gray, fine to medium grain 5 40
Sand, gray, very fine, silty 5 45
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Test Hole and Observation Well Record

Location: 129-58-18AAA; Use of well: rest hole

Owner and number: SWC 6333 Principal aquifer: opakes

Depth drilled (ft.): 182 Altitude of land surface (ft., msl): 1313
Screened interval (ft.): None Lithologic log from: SWC

Casing diameter: None Comments:plectric, neutron and gamma

logs available

Date completed: 9/20/85

Lithologic Log
Unit description

Topsoil
Clay, sandy, yellow orange, oxidized

Sand, fine toc v. coarse, predom. medium to coarse,
subrounded to rounded, predom. quartz and
detrital shale, coarse gravel after 25 feet

Clay, silty, olive gray

Silt or v. fine sand, poor recovery, most into
suspension, possibly clayey

Clay, silty, sandy, pebbly, olive gray,
soft (till)

Claystone, silty, brown with tan specks,
(Niobrara Formation)
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Thickness (ft.)

30

70

55

17

Depth (ft.)

33

40

110

165

182



Test Hole and Observation Well Record

Location: 129-58-18AAA, Use of well: observation

Owner and number: SWC 6333Aa Principal aquifer: opakes

Depth drilled (ft.): 32 Altitude of land surface (ft., msl): 1313.4
Screened interval (ft.): 27-32 Lithologic log from: SWC

Casing diameter: 2-inch pvc Comments:

Date completed: 9/20/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

See log for test hole #6333
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Test Hole and Observation Well Record

Location: 129-58-18CCC Use of well: Observation
Owner and number: USBR W-113 Principal aquifer: Oakes
Depth drilled (ft.): ? Altitude of land surface (ft., msl): 1311.12

Screened interval (ft.):Slotted, 0-11 Lithologic log from: No log
Casing diameter: 3-inch downspout Comments:

Date completed: ?

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
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Test Hole and Observation Well Record

Location: 129-58-18CCD

Owner and number: SWC 6311
Depth drilled (ft.): 182
Screened interval (ft.): 82-87
Casing diameter: 2-inch pvc

Date completed: 9/10/85

Unit description

Topsoil

Use of well: Observation

Principal aquifer: Oakes

Altitude of land surface (ft., msl): 1310.9

Lithologic log from: SWC

Comments:

Lithologic Log

Sand, fine, interbedded with sandy clay,

oxidized

Sand, fine to coarse, below 40 feet occasional
silty clay layer, below 78 feet, gravelly,

lots of quartz

Clay, silty, sandy, pebbly, soft, olive gray,

interbedded gravel layers (till)

Claystone, silty, brown with tan specks

(Niobrara Formation)
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Electriec, neutron, and gamma

logs8 available

Thickness (ft.)

1
4

97

59

21

Depth (ft.)
1
5

102

lel

182



Test Hole and Observation Well Record

Location: 129-58-19AAA; Use of well: Observation

Owner and number: SWC 6317 Principal aquifer: Oakes

Depth drilled (ft.): 202 Altitude of land surface (ft., msl): 1316
Screened interval (ft.): None Lithologic log from: SWC

Casing diameter: None Comments: Electric, neutron, and

Date completed: 9/12/85

Lithologic Log
Unit description

Topsoil
Clay, silty, yellow gray, oxidized

sand, v. fine to v. coarse, to gravelly

gamma logs available

Thickness (ft.)

1
6
63

medium ait: about 30 feet, subrounded to rounded,
composed of quartz, carbonates, detrital shale

Silt or v. fine sand, clayey, poor recovery, most
into suspension, below 100 feet, clayey silt

Clay, silty, sandy, pebbly, olive gray,
with interbedded gravel layers (till)

Clay, silty, sandy, pebbly, olive gray (till)

Clay, silty, sandy, pebbly, olive gray (till)
50% and interbedded gravel 50%

Cclay, black, tight, waxy (Pierre Formation)

Claystone, silty, brown with tan specks
(Niobrara Formation)
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11

10
24

21
17

Depth (ft.)

1

7

70

119

130

140
le4

185
202



Test Hole and Observation Well Record

Location: 129-58-19AAA, Use of well: oObservation

Owner and number: SWC 6317A Principal aquifer: oOakes

Depth drilled (ft.): 65 Altitude of land surface (ft., msl): 1315.7
Screened interval (ft.): 60-65 Lithologic log from: SwC

Casing diameter: 2-inch pvc Comments:

Date completed: 9/12/85

Lithologic Log
Unit description Thickness (ft.) Depth (ft,)

See log for test hole #6317
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Test Hole and Observation Well Record

Location: 129-58-20BBB Use of well: Observation
Owner and number: y.S.B.R. W-120 Principal aquifer: oOakes
Depth drilled (ft.): ? Altitude of land surface (ft., msl): 1315.2
Screened interval (ft.):Slotted, Lithologic log from: No log
0-10.1
Casing diameter: 3-inch downspout Comments:

Date completed: 3/2/67

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
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Test Hole  and Observation Well Record

Location: 129-58-20CCC; Use of well: Test hole

Owner and number: SWC 6318 Principal aquifer: Oakes

Depth drilled (ft.): 182 Altitude of land surface (ft., msl): 1315
Screened interval (ft.): None Lithologic log from: SWC

Casing diameter: None Comments: Electric, neutron and gamma

Date completed: 9/12/85

Lithologic Log
Unit description

Topsoil
Clay, silty

Sand, fine to coarse, rounded,
oxidized to 10 feet, gravelly
at 35 feet

Clay, silty, olive gray, below 70 feet
poor recovery, most into suspension

Clay, silty, sandy, pebbly, olive gray (till)

Claystone, silty, brown with tan specks
(Niobrara Formation)
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logs available

Thickness (ft.)

1
2
36

75

39
29

Depth (ft.)

1
3
39

114

153
182



Test Hole and Observation Well Record

Location: 129--58-20CCCjy Use of well: Observation

Owner and number: SWC 6318A . Principal aquifer: g,yxeg

Depth drilled (ft.): 38 Altitude of land surface (ft., msl): 1314.7
Screened interval (ft.): 33-38 Lithologic log from: SwWC

Casing diameter: 2-inch pvc Comments:

Date completec: 9/12/85

Lithologic Log
Unit description Thickness (ft.) Depth (ft.)

See log for test hole #6318
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Test Hole and Observation Well Record

Location: 129-58-29BBB Use of well: gbservation
Owner and number: y.s.B.R. W-119 Principal aquifer: oOakes
Depth drilled (ft,): 2 Altitude of land surface (ft., msl): 1315.3
Screened interval (ft.): slotted, Lithologic log from: No log
0-12.2
Casing diameter: 3-inch downspout Comments:

Date completed: 3/2/67

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
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Test Hole and Observation Well Record

Location: 129-58-30CCC Use of well: oObservation

Owner and number: SWC 4834 Principal aquifer: oOakes

Depth drilled (ft.): 160 Altitude of land surface (ft., msl): 1310.5
Screened interval (ft.): 93-96 Lithologic log from: SWC

Casing diameter: 1.25-inch Comments: Flectric log and gamma log available

Date completed: 10/7/75

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sand, moderate yellow brown, fine to medium 14 14
grain, oxidized
Sand, dark gray, fine to medium, well sorted 60 74
Sand, very silty, interbedded clay 38 112
Sand, medium dark gray, very fine grain, 34 146

silty, interbedded clay and gravel

Shale, gray to black, noncalcareous, 14 160
slightly fissile (Pierre Formation)
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Test Hole and Observation Well Record

Location: 129-58-30CcCD;

Owner and number: SWC 6315
Depth drilled (ft.): 182
Screened interval (ft.): None
Casing diameter: None

Date completed: 9/11/85

Unit description

Topsoil

Use of well: Test hole

Principal aquifer: Oakes

Altitude of land surface (ft., msl): 1311

Lithologic log from: SwC

Comments: Electric, neutron, and gamma

Lithologic Log

Clay, silty, yellow orange, oxidized

Sand, medium to coarse, subrounded to rounded

Clay, silty, olive gray, changes to brown and
back to olive gray at about 55 feet,
below 80 feet most into suspension

Clay, v. silty, sandy, pebbly, olive gray,

brittle (till)

Clay, black, tight, waxy (Pierre Formation)

Claystone, silty, brown with tan specks

(Niobrara Formation)
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logs available

Thickness (ft.)

1
4
42
67

38

24

Depth (ft.)

1

5
47
114

152

158
182



Test Hole and Observation Well Record

Location: 129--58-30CCD2 Use of well: oObservation

Owner and number: SWC 6315A Principal aquifer: oOakes

Depth drilled (ft.): 47 Altitude of land surface (ft., msl): 1811.4
Screened interval (ft.): 42-47 Lithologic log from: SWC

Casing diameter: 2-inch pvc Comments:

Date completed: 9/11/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

See log for test hole #6315
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Test Hole and Observation Well Record

Location: 129-58-30CDD;

Owner and number: SWC 6316
Depth drilled (ft.): 182
Screened interval (ft.): None
Casing diameter: None

Date completed: 9/12/85

Use of well: Test hole

Principal aquifer: oakes

Altitude of land surface (ft., msl): 1313

Lithologic log frem: swcC

Comments: Electric,; neutron, and gamma

Lithologic Log

logs available

Unit description Thickness (ft.)
Topsoil 1
Sand, fine, oxidized 4
Clay, silty, oxidized to 7 feet 9
Sand, medium to coarse, rounded, possible 31
interbedded clay
Clay, silty, olive gray, color turns brown then 76
back to olive gray at about 70 feet
Clay, silty, sandy, pebbly, olive gray, below 29
120 feet, interbedded gravel layers, below
140 feet, interbedded silty clay layers (till)
Claystone, silty, brown with tan specks (Niobrara 32

Formation)

78

Depth (ft.)

1
5
14
45

121

150

182



Test Hole and Observation Well Record

Location: 129-58-30CDD, Use of well: opservation

Owner and number: swC 6316A Principal aquifer: pakes

Depth drilled (ft.): 45 Altitude of land surface (ft., msl):3313.4
Screened interval (ft.): 40-45 Lithologic log from: gwc

Casing diameter: 2-inch pvc Comments:

Date completed: 9/12/85

Lithologic Log
Unit description Thickness (ft.) Depth (ft.)

See log for test hole #6316
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Test Hole and Observation Well Record

Location: 129-58-30DDD; Use of well: Observation

Owner and number: SWC 4835 Principal aquifer: Oakes

Depth drilled (ft.): 180 Altitude of land surface (ft., msl): 1315.2
Screened interval (ft.): 133-136 Lithologic log from: SWC

Casing diameter: 1.25-inch Comments: Electric log available

Date completed: 10/7/75

Lithologic Log
Unit description

Topsoil
Sand, yellow brown, fine grain, oxidized

Sand, medium dark to dark gray, fine to coarse
grain

Sand, fine to coarse grain, verv silty,
interbedded clay

Sand, medium dark gray, fine grain, clayey,
silty

Clay, medium dark gray, silty, sandy, pebbly (till)

Shale, light olive gray, very calcareous,
(Niobrara Formation)
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Thickness (ft.)

2
13
33

71

20

Depth (ft.)

2
15
48

80

151

171
180



Test Hole and Observation Well Record

Location: 129-58-30DDD, Use of well: Observation

Oowner and number: SWC 4835A Principal aquifer: Oakes

Depth drilled (ft.): 50 Altitude of land surface (ft., msl):1315.8
Screened interval (ft.): 38-41 Lithologic log from: SWC

Casing diameter: 1.25-inch Comments:

Date completed: 10/7/75

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil 2 2
sand, yellow brown, fine grain, oxidized 13 15
sand, fine to coarse grain 33 48
sand, very silty 2 50
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Test Hole and Observation Well Record

Location: 129-58-31AAA Use of well: ghgervation
Owner and number: y,s.B.R. W-118 Principal aquifer: gzkes
Depth drilled (ft.): ? ‘ Altitude of land surface (ft., msl): 1315.8

Screened interval (ft.): Slotted,0-14 Lithologic log from: No log
Casing diameter: 3-inch downspout Comments:

Date completed: 3/1/67

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
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Test Hole and Observation Well Record

Location: 129-58-31AAC
Owner and number: Marshall Claeys

Depth drilled (ft.): 60

Screened interval (ft.): 20-60
16-inch

Casing diameter:

Date completed: 8/3/77

Use of well: Irrigation

Principal aquifer: Oakes

Lithologic Log

Unit description

Topsoil
Sand, yellow, fine grain
Sand, white, fine grain

Sand, coarse grain, interbedded clay

: 1315

Depth (ft.)

Altitude of land surface (ft., msl)
Lithologic log from:
Comments:
Thickness (ft.)
1 1l
19 20
32 52
8 60
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Test Hole and Observation Well Record

Location: 129-58-31ABC

Owner and number: Marshall Claeys
Depth drilled (ft.): 72

Screened interval (ft.): 32-72
Casing diameter: 16-inch

Date completed: 8/3/77

Use of well:

Irrigation

Principal aquifer: opakes

Altitude of land surface (ft., msl): 1315

Lithologic log from:

Comments:

Lithologic Log

Unit description

Topsoil
Sand, yellow, fine grain
Sand, white, fine grain

Gravel, medium, interbedded clay
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Thickness (ft.)

1
21
32
18

Depth (ft.)

1
22
54
72



Test Hole and Observation Well Record

Location: 129-58-31CCC Use of well: oObservation
Owner and number: y.S.B.R. W-116 Principal aquifer: oQakes
Depth drilled (ft.): ? Altitude of land surface (ft., msl): 1310.6
Screened interval (ft.): Slotted, Lithologic log from: No log
0-16.1
Casing diameter: 3-inch downspout Comments:

Date completed: 2/8/67

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

85



Test Hole and Observation Well Record

Location: 129-58-31DBD;j (east test Use of well: Test hole

Owner and number: Marshalth:ZYS Principal aquifer: Oakes

Depth drilled (ft.): 60 Altitude of land surface (ft., msl): 1314
Screened interval (ft.): None Lithologic log from: Ms&W Drilling

Casing diameter: None Comments:

Date completed: 6/18/84

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil 1 1
Fine brown sand 4 5
Fine brown sand with clay 8 13
Fine to medium gray sand 14 27
Medium sand, some fines, clean 30 57
Gray clay 3 60
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Test Hole and Observation Well Record

Location: 129-58-31DBD; (west test Use of well: Test hole

hole
Owner and number: Marshal ClaLys Principal aquifer: Oakes
Depth drilled (ft.): 60 Altitude of land surface (ft., msl): 1314
Screened interval (ft.): None Lithologic log from: M&W Drilling
Casing diameter: None Comments:

Date completed: 6/18/84

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil 2 2
Fine sand, brown 3 5
Clay and sand 7 12
Fine to medium sand, lignitic 33 45
Fine to coarse sand 8 53
Gray clay 7 60
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Test Hole and Observation Well Record

Location: 129-58-31DDD Use of well: Observation
Owner and number: U.S.8.R. W-117 Principal aquifer: Oakes
Depth drilled (ft.): =? Altitude of land surface (ft., msl): 1323.7
Screened interval (ft.): Slotted, Lithologic log from: No log
0-19.0
Casing diameter: 3-inch downspout Comments:

Date completed: 3/1/67

Lithologic Log

Unit description Thickness {(ft.) Depth (ft.)
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Test Hole and Observation Well Record

Location: 129-59- O1BBBj Use of well: Test hole

owner and number: SWC 6293 Principal aquifer: Oakes

Depth drilled (ft.): 182 Altitude of land surface (ft., msl): 1310
Screened interval (ft.): None Lithologic log from: SWC

Casing diameter: None Comments: Electric, neutron and

Date completed: 8/29/85

Lithologic Log
Unit description

Topsoil

sand, fine, oxidized to 10 feet,
subrounded to rounded

sand, fine to v. coarse, predom.
medium to coarse, predom.
quartz and shale and carbonates

Clay, sl. to v. silty, olive gray

Cclay, silty, sandy, pebbly, below 120
some interbedded gravel and sandy clay

Claystone, silty, brownish-gray with tan specks
(Niobrars Formation)

89

gamma logs available

Thickness (ft.)

1l
12

36

43

60

30

bepth (ft.)

1
13

49

92

152

132



Test Hole and Observation Well Record

Location: 129-59-01BBB,

Owner and number: SWC 6293A
Depth drilled (ft.): 50
Screened interval (ft.): 43-48
Casing diameter: 2-inch pvc

Date completed: 8/29/85

Unit description

See log for test hole #6293A

Use of well: oObservation
Principal aquifer: OQakes
Altitude of land surface (ft., msl): 1310.4
Lithologic log from: swC

Comments:

Lithologic Log

Thickness (ft.) Depth (ft.)
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Test Hole and Observation Well Record

Location: 129-59-01DDD; Use of well: Observation

Owner and number: SWC 9431 Principal aquifer: Oakes

Depth drilled (ft.): 180 Altitude of land surface (ft., msl): 1311.5
Screened interval (ft.): 83-86 Lithologic log from: swcC

Casing diameter: 1.25-inch Comments: Electric log available

Date completed: 8/27/75

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sand, very fine to coarse grain, predom. 7 7
medium, subangular to subrounded,
oxidized
Silt, moderately yellowish brown, clayey, 3 10
sandy, oxidized (lacustrine)
Silt, medium gray, clayey, sandy (lacustrine) 14 ) 24
sand, very fine to very coarse grain, predom. 36 60
medium, subangular to subrounded
Silt, medium gray, clayey, sandy (lacustrine) 4 64
sand, very fine to very coarse grain, predom. 29 a3
medium, subangular to subrounded, interbedded
clay
Clay, silty, sandy, pebbly, gravelly (till) 63 156
Shale, medium gray to medium bluish gray, white 24 180

specks, very calcareous (Niobrara Formation)
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Test Hole and Observation Well Record

Location: 129-59-01DDD) Use of well: ohservation

Owner and number: SWC 9431a Principal aquifer: ggkes

Depth drilled (ft.): 60 Altitude of land surface (ft., msl): 1312.9
Screened interval (ft.): 42-45 Lithologic log from: SWC

Casing diameter: 1.25-inch Comments:

Date completed: 8/27/75

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

See log for test hole #9431
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Test Hole and Observation Well Record

Location: 129-59-02DDD

Owner and number: SWC 9432
Depth drilled (ft.): 180
Screened interval (ft.): None
Casing diameter: None

Date completed: 8/28/75

Unit description

Sand, very fine to coarse grain, predom. medium,
subangular to subrounded, clayey

Use of well: Test hole

Principal aquifer: Oakes

Altitude of land surface (ft., msl): 1310

Lithologic log from: SWC

Comments:

Lithologic Log

Silt, medium gray, clayey, sandy (lacustrine)

Sand, fine to very coarse grain, predom. coarse,

anqular to subrounded

Silt, medium gray, clayey, sandy (lacustrine)

Clay, medium dark to olive gray, silty, sandy,

pebbly (till)

Shale, medium to medium bluish gray, white specks,

very calcareous (Niobrara Formation)
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Electric log available

Thickness (ft.)

11

17

56
65

28

Depth (ft.)

11

14
31

87
152
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Test Hole and Observation Well Record

Location: 129-59-03AAA;

Owner and number: SWC 6291
Depth drilled (ft.): 182
Screened interval (ft.): None
Casing diameter: None

Date completed: 8/29/85

Unit description

Use of well: Test hole

Principal aquifer: Qakes

Altitude of land surface (ft., msl): 1309
Lithologic log from: guc

Comments: Electric, neutron, and
gamma logs available

Litholegic Log

Thickness (ft.) Depth (ft.)

Topsoil 1 1
Sand, fine, well sorted, subrounded to 34 35
rounded, oxidized to 10 feet,
aquartz and shale
Clay, silty, olive gray 35 70
Clay, silty, sandy, pebbly, olive gray, 77 147
below 102 feet, numerous gravel lavyers,
(till)
Claystone, brownish gray, with tan specks, 35 182

silty (Niobrara Formation)
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Test Hole and Observation Well Record

Location: 129-59-03AAA,

Owner and number: U.S.B.R. W-66

Depth drilled (ft.): 20

Screened interval (ft.): Slotted,
0-13.8

Casing diameter: 3-inch downspout

Date completed: 7/28/66

Use of well: Observation

Principal aquifer: oakes

Altitude of land surface (ft., msl): 1308.3

Lithologic log from: uy.s.B.R.

Comments:

Lithologic Log

Unit description

Sandy loam

Fine sand with few small shale chips
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Replaced well 9/29/83

Thickness (ft.)

18

Depth (ft.)

20



Test Hole and Observation Well Record

Location: 129-59-03AAA, Use of well: oObservation

Owner and number: U.S.B.R. W-66 Principal aquifer: Qakes

Depth drilled (ft.): 28 Altitude of land surface (ft., msl): 13n8.5
Screened interval (ft.): 19.0-20.0 Lithologic log from: U.S.R.R.

Casing diameter: 2-inch plastic Comments: Replaces old well W—66

Date completed: 9/28/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sandy loam 3 3
Medium sand, shale and lignite chips 25 28
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Test Hole and Observation Well Record

Location: 129-59-03BBB

Owner and number: Hilda Louma
Depth drilled (ft.): 40
Screened interval (ft.): None
Casing diameter: None

Date completed: 7/27/78

Unit description

Topsoil

Sand, brown, silty

Clay, brown

Sand, brown, medium grain

Sand, oxidized

Sand, gray, medium grain

Sand, gray, fine to medium grain
Ssand, gray, fine grain

§ilt, gray

Use of well:

Test hole

Principal aquifer: Oakes

Altitude of land surface (ft., msl): 1305

Lithologic log from:

Comments:

Lithologic Log
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Thickness (ft.)

w g4 = N+

20

Depth (ft.)
1
3
4
5

12
15
35
38
40



Test Hole and Observation Well Record

Location: 129-59-03BBD Use of well: n..t pole

Owner and number: Hilda Luoma Principal aquifer: Oakes

Depth drilled (ft.): 45 Altitude of land surface (ft., msl): 31305
Screened interval (ft.): None Lithologic log from:

Casing diameter: None Comments:

Date completed: 9/27/78

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil 1 1
Sand, brown, fine grain 4 5
Sand, brown, fine to medium grain 5 10
Sand, gray, fine to medium grain 10 20
Sand, gray, medium gray 5 25
Sand, gray, fine grain 15 40
Sand, gray, fine to medium grain 5 45
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Test Hole and Observation Well Record

Location: 129-59-03BDB

Owner and number: Hilda Loma
Depth drilled (ft.): 35
Screened interval (ft.): None
Casing diameter: None

Date completed: 9/27/77

Unit description

Topsoil
sand, brown, fine grain

Sand, gray, fine grain

Use of well:

Test hole

Principal aquifer: Oakes

Altitude of land surface (ft., msl): 1304

Lithologic log from:

Comments:

Lithologic Log

Sand, gray, fine to medium grain

Sand

Silt, gray
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Thickness (ft.)

10
12

Depth (ft.)

1
8
10
20
32
35



Test Hole and Observation Well Record

Location: 129-59-03CAA Use of well: oObservation
Owner and number: U.S.B.R. W-287 Principal aquifer: Qakes
Depth drilled (ft.): 23 Altitude of land surface (ft., msl):1307.72

Screened interval (ft.): 18.6-20.5 Lithologic log from: y,5.B.R.
Casing diameter: 2-inch plastic Comments:

Date completed: 11/2/83

Litholegic Log

Unit description Thickness (ft.) Depth (ft.)
Sandy loam 3 3
Loamy sand, shale and lignite chips 13 le
Fine sand, shale and lignite chips 7 23

100



Test Hole and Observation Well Record

Location: 129-59- 03CBB Use of well: Observation
Owner and number: U.S.B.R. W-221 Principal aquifer: pjkes
Depth drilled (ft.): 28 Altitude of land surface (ft., msl): 1307.0

Screened interval (ft.): 18.4-19.2 Lithologic log from: y s.B.R.
Casing diameter: 2-inch plastic Comments:

Date completed: 9/28/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sandy loam 2.5 2.5

Loamy sand 3.5 6

Medium sand, shale and lignite chips 22 28
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Test Hole and Observation Well Record

Location: 129-59-03CCC Use of well: Test hole

Oowner and number: SWC 9434 Principal aquifer: oOakes

Depth drilled (ft.): 160 Altitude of land surface (ft., msl): 1304
Screened interval (ft.): None Lithologic log from: gwC

Casing diameter: None Comments: Electric log available

Date completed: 8/28/75

Lithologic Log
Unit description Thickness (ft.) Depth (ft.)
Sand, fine to coarse grain, predom. medium, 36 36
subangular to subrounded

Silt, medium gray, clayey, sandy (lacustrine) 44 80

Clay, medium dark gray to olive gray, silty, 62 142
sandy, pebbly, gravelly (till)

Shale, medium gray to mediumbluish gray, 18 160
white specks, very calcareous
(Niobrara Formation)
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Test Hole and Observation Well Record

Location: 129-59-03CDB Use of well: Test hole

Owner and number: Hilda Louma Principal aquifer: Oakes

Depth drilled (ft.): 36 Altitude of land surface (ft., msl): 1304
Screened interval (ft.): None Lithologic log from:

Casing diameter: None Comments:

Date completed: 9/27/78

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil 1 1
sand, fine grain | 4 5
sand, brown, fine to medium grain 3 8
Sand, gray, fine to medium grain 2 10
sand, gray, fine grain, shaley 26 36
Silt, gray 36
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Test Hole and Observation Well Record

Location: 129-59-03DDB

Owner and number: Ron Ray

Depth drilled (ft.): 40
Screened interval (ft.):
Casing diameter: None

Date completed: 7/20/77

Unit description

Topsoil, sandy
Sand, brown
Sand, fine

Clay, gray

None

Use of well:

Test hole

Principal aquifer: oakes

Altitude of land surface (ft., msl): 1305

Lithologic log from:

Comments:

Lithologic Log
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Thickness (ft.)

26

K&K Well Drilling

Depth (ft.)

34
40



Test Hole and Observation Well Record

Location: 129-59- 04BAA Use of well: Observation

Owner and number: U.S.B.R. W-219 Principal aquifer: oakes

Depth drilled (ft.): 23 Altitude of land surface (ft., msl): 1307.7
Screened interval (ft.): 17.8-19.9 Lithologic log from: gy, s.B.R.

Casing diameter: 2-inch plastic Comments:

Date completed: 9/28/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sandy loam . 3.5 3.5
Loamy sand, lignite chips 8.5 12

Medium sand, clean 11 23
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Test Hole and Observation Well Record

Location: 129-59-04BBB;

Owner and number: SWC 9435

Depth drilled (ft.): 160

Use of well: wpest hole
Principal aquifer: (ggkes

Altitude of land surface (ft., msl): 1305

Screened interval (ft.): None Lithologic log from: swc
Casing diameter: None Comments: Electric log available
Date completed: 8/28/75
Lithologic Log
i " Depth (ft.)
Unit description Thickness (ft.) ep
Sand, fine to coarse grain, predom. medium, 37 37
subangular to subrounded
Silt, medium gray, clayey, sandy (lacustrine) 32 69
Clay, medium dark gray to olive gray, silty, 3 72
sandy, pebbly, gravelly (till)
Sand, fine to coarse grain, predom. medium 6 78
Clay, medium dark gray to olive gray, silty, 12 90
sandy, pebbly, gravelly (till)
Sand, fine to coarse grain, predom. medium 5 95
Clay, medium dark gray to olive gray, silty, 35 130
sandy, pebbly (till)
Shale, brownish black to black, non-calcareous 18 148
(Pierre Formation)
Shale, medium gray to medium bluish gray, 12 160

white specks, very calcareous

(Niobrara Formation)
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Test Hole and Observation Well Record

Location: 129-59-04BBBj) Use of well: Observation
Owner and number: U.S.B.R. W-64 Principal aquifer: Qakes
Depth drilled (ft.): 20 Altitude of land surface (ft., msl): 1306.1
Screened interval (ft.): Slotted, Lithologic log from: Uy.S.B.R.
0-13.8
Casing diameter: 3-inch downspout Comments:

Date completed: 7/28/66

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Fine sandy loam ' 3 3
Fine sand with few shale chips ' 17 20
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Test Hole and Observation Well Record

Location: 129-59- 04CAA Use of well: Observation

Owner and number: U.S.B.R. W-222 Principal aquifer: Oakes

Depth drilled (ft.): 27 Altitude of land surface (ft., msl): 1307.3
Screened interval (ft.): 17.3 - 19.0 Lithologic log from: U.S.B.R.

Casing diameter: 2-inch plastic Comments:

Date completed: 9/29/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sandy loam 3 3

Loamy sand 7.5 10.5
Medium sand, shale and lignite chips 16.5 27
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Test Hole and Observation Well Record

Location: 129-59-04CDD Use of well: Observation

owner and number: U.S.B.R. W-229 Principal aquifer: opakes

Depth drilled (ft.):28 Altitude of land surface (ft., msl): 1305.5
Screened interval (ft.): 18.2-19.3 Lithologic log from: y, s B.R.

Casing diameter: 2-inch plastic Comments:

Date completed: 10/4/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Loamy fine sand 4.5 4.5
Loamy sand 75 12

Medium sand, shale and lignite chips le6 28
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Test Hole and Observation Well Record

Location: 129-59-04DDD; Use of well: ghgervation
Owner and number: y.s.B.R. W-74 Principal aquifer: oOakes
Depth drilled (ft.): 38 Altitude of land surface (ft., msl): 1303.4
Screened interval (ft.): Slotted, Lithologic log from: U.S.B.R.
0-8.4
Casing diameter: 3-inch downspout  Comments:

Date completed: 6/21/66

Lithologic Log

Unit description Thickness (ft.) Depth (ft.}
Fine sand 9 9
Loamy fine sand 5 14
Fine sand with lignite chips 21 35
Silt loam 3 38
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Test Hole and Observation Well Record

Location: 129-59-04DDDj Use of well: Observation
Oowner and number: U.S.B.R. W-74 Principal aquifer: Oakes
Depth drilled (ft.): 28 Altitude of land surface (ft., msl): 1303.5

Screened interval (ft.): 18.5-19.6 Lithologic log from: 4y g p g,
Casing diameter: 2-inch plastic Comments: Replaces old well W-74

Date completed: 10/4/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Loamy fine sand 0.5 0.5
Loan 1.5 2
Loamy sand 3.5 5.5
Sandy loam 0.5 6
Loamy sand 4.5 10.5
Sand, shale and lignite chips 17.5 28
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Test Hole and Observation Well Record

Location: 129-59-05ACC Use of well: Observation

Owner and number: U.S.B.R. W-224 Principal aquifer: oakes

Depth drilled (ft.): 28 Altitude of land surface (ft., msl): 130%.5
Screened interval (ft.): 18.7-19.7 Lithologic log from: U.S.B.R.

Casing diameter: 2-inch plastic Comments:

Date completed: 9/29/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Loamy sand 8 8
Loam 2 10
Loamy sand 3 13
Medium sand, shale chips 10 23
Silt loam 5 28
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Test Hole and Observation Well Record

Location: 129-59-05ADD Use of well: oObservation

Oowner and number: U.S.B.R. W-223 Principal aquifer: oOakes

Depth drilled (ft.): 28 Altitude of land surface (ft., msl): 1304.2
Screened interval (ft.): 18.3-19.5 Lithologic log from: U.S.B.R.

Casing diameter: 2-inch plastic Comments:

Date completed: 9/29/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sandy loam 2 2
Loamy sand 5 7
Medium sand 14 21
Loamy very fine sand, shale and lignite 7 28
chips
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Test Hole and Observation Well Record

Location: 129-59-05CBC Use of well: oObservation

Owner and number: U.S.B.R. W-225 Principal aqpifer: Oakes

Depth drilled (ft.): 28 Altitude of land surface (ft., msl): 1301.1
Screened interval (ft.): 17.0-18.1 Lithologic log from: y,s.B.R.

Casing diameter: 2-inch plastic Comments:

Date completed: 9/29/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Very fine sandy loam 3 3

Loamy sand 6 9

Silty clay loam 6 15

Loamy sand 3.5 18.5
Silty clay loam 3.5 22

Very fine sandy loam 4 26

Silt loam 2 28
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Test Hole and Observation Well Record

Location: 129-59-05CCC Use of well: Test hole

Owner and number: U.S.B.R. D.H. 10 Principal aquifer: gakes

Depth drilled (ft.): 53 | Altitude of land surface (ft., msl): j1306.2
Screened interval (ft.): None Lithologic log from: gpy.s.B.R.

Casing diameter: None Comments:

Date completed: 1/17/51

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
8ilt, black organic 5 5
sand, buff, fine to medium grain, clayey, 10 15
oxidized
Clay, gray, very silty 15 30
Sand, gray, medium grain 2 32
Gravel, gray, fine to medium, 8 , 40
clayey and sandy '
Sand, gray, fine to medium grain 5 45
Till, gray, sandy, gravelly, plastic 8 53
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Test Hole and Observation Well Record

Location: 129-59-05DDDg Use of well:

Observation
: Princi ifer:
Owner and number: y, g B.R., w-73 rincipal aquifer Oakes
Depth drilled (ft.): 53 Altitude of land surface (ft., msl): 1304.4
Screened interval (ft.): gilotted, Lithologic log from: y g.B.R.
0-13.3
Casing diameter: 3-inch downspout Comments:
Date completed: 6/22/66
Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Fine sandy loam 2 5
Loamy fine sand 13 15
Fine sand 6 21
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Test Hole and Observation Well Record

Location: 129-59-05DDD, Use of well: o orvation
Owner and number: y,S.B.R. W-73 Principal aquifer: . ...
Depth drilled (ft.): 28 Altitude of land surface (ft., msl): 1305.0

Screened interval (ft.): 18.6-19.7 Lithologic log from: U,S.B.R.
Casing diameter: 2-inch plastic Comments: Replaces old well W-73

Date completed: Fall, 1983

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Loamy fine sand 8 8
Medium sand, shale and lignite chips 20 28
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Test Hole and Observation Well Record

Location: 129-59-05DDD3 Use of well: Test hole

Owner and number: (y.S.B.R. DH-9 Principal aquifer: oOakes

Depth drilled (ft.): 46 Altitude of land surface (ft., msl): 1303.2
Screened interval (ft.): None Lithologic log from: U.S.B.R.

Casing diameter: None Comments:

Date completed: 1/12/51

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Silt 1.5 1.5

Sand, fine, silty, slightly clayey, buff 7.5 9

Sand, medium, gray, lignitic 9.8 18.8

Clay, silty, gray, plastic 3.3 22.1

Clay, silty, sandy, gravelly (till) 18.5 40.6

Sand and gravel, silty, detrital shale 3.5 44.1

Clay, silty, sandy, gravelly (till?) 1.9 46
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Test Hole and Observation Well Record

Location: 129-59-06CAA Use of well: Observation

Owner and number: U.S.B.R. W-226 Principal aquifer: Oakes

Depth drilled (ft.): 23 Altitude of land surface (ft., msl): 1296.6
Screened interval (ft.): 19.4-20.4 Lithologic log from: U.S.B.R.

Casing diameter: 2-inch plastic Comments:

Date completed: 9/29/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Lo 0.5 0.5

Sandy clay loam 2.5 3

Loamy sand 2.5 5.5

Silt loam 2.5 8

Very fine sandy loam 1 9

Loamy sand 0.5 9.5

Silt loam 13.5 23
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Test Hole and Observation Well Record

Location: 129-59-geccc Use of well: Observation
Owner and number: U.S.B.R. W-71 Principal aquifer: Oakes
Depth drilled (ft.): 40 Altitude of land surface (ft., msl): 1296.7
Screened interval (ft.): Slotted, Lithologic log from: U.S.B.R.
0-14.5
Casing diameter: 3-inch downspout Comments:

Date completed: 6/22/66

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Very fine sandy loam 3 3
Loam 1 4
Very fine sandy loam 9 13
Loamy very fine sand 27 40
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Test Hole and Observation Well Record

Location: 129-59-07ABB Use of well: oObservation

owner and number: U.S.B.R. W-227 Principal aquifer: oQakes

Depth drilled (ft.): 33 Altitude of land surface (ft., msl): 1301.9
Screened interval (ft.): 12.6-17.6 Lithologic log from: y g B.R.

Casing diameter: 2-inch plastic Comments:

Date completed: 10/3/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Very fine sandy loam 4 4
Loamy fine sand 5 9
Loamy sand 1 10
Fine sand, lignite and shale chips 8 18
Silt loam, varved 15 33
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Test Hole and Observation Well Record

Location: 129-59-07accC Use of well: Observation
Owner and number: Uy.S.B.R. W-237 Principal aquifer: Oakes
Depth drilled (ft.): 23 Altitude of land surface (ft., msl): 1306.3

Screened interval (ft.): 18.9-21.0 Lithologic log from: y_g.g.g.
Casing diameter: 2-inch plastic Comments:

Date completed: 10/6/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Loamy fine sand 3 3

Loamy sand 13.5 16.5

Fine sand, shale and lignite chips 6.5 23
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Test Hole and Observation Well Record

Location: 129-59-(07ADD

Owner and number: U.S.B.R. W-236
Depth drilled (£t.): 28

Screened interval (ft.): 18.4-20.6
Casing diameter: 2-inch plastic

Date completed: 10/6/83

Use of well:

Observation

Principal aquifer: oakes

Altitude of land surface (ft., msl): 1307.7

Lithologic log from: U.S.B.R.

Comments:

Lithologic Log

Unit description’

Loamy fine sand

Very fine sandy loam

Silt loam

Very fine sandy loam

Loamy fine sand

Medium sand, shale and lignite chips

Silt loam
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Thickness (ft.)

3
2
3
6
5
4
5

pepth (ft.)

14
19
23
28



Test Hole and Observation Well Record

Location: 129-59-(07¢BB Use of well: observation

Owner and number: U.S.B.R. W-238 Principal aquifer: pgkes

Depth drilled (ft.): 28 Altitude of land surface (ft., msl): 1300.2
Screened interval (ft.): 19.9-22.1 Lithologic log from: y.g.B.R.

Casing diameter: 2-inch plastic Comments:

Date completed: 10/6/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Loamy fine sand 3 3

Sandy loam 2 5

Loamy sand 4 9

Loamy fine sand 3 12

Loamy sand 1.5 13.5
Loamy very fine sand 1 14.5

Fine sand, shale and lignite chips 13.5 ‘ 28
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Test Hole and Observation Well Record

Location: 129-59-07DDDy Use of well: Observation
Owner and number: U.S.B.R. W-80 Principal aquifer: oakes
Depth drilled (ft.): 20 Altitude of land surface (ft., msl): 1302.2
Screened interval (ft.): Slotted, Lithologic log from: U.S.B.R.
0-13.6
Casing diameter: 3-inch downspout Comments:

Date completed: 8/2/66

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sandy loam 1 1
Silt loam 1 2
Very fine sandy loam 8 10
Very fine sand 5 15
Silt loam 5 20
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Test Hole and Observation Well Record

Location: 129-59-07DDD,

Owner and number: U.S.B.R. W-80
Depth drilled (ft.): 23

Screened interval (ft.):18.9-21.0
Casing diameter: 2-inch plastic

Date completed: 10/7/83

Use of well: Observa

Principal aquifer:

tion

Oakes

Altitude of land surface (ft., msl): 1303.4

Lithologic log from:

Comments:

Lithologic Log

Unit description

Loamy fine sand
Fine sandy loam
Loamy fine sand
Fine sand, shale and lignite chips

Silty loam
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Replaces old well W-80

Thickness (ft.)

U.S5.B.R.

Depth (ft.)

6.5

17.5
23



Test Hole and Observation Well Record

Location: 129-59-08ABB Use of well: Observation
Owner and number: U.S.B.R. W-228 Principal aquifer: oakes
Depth drilled (ft.): 28 Altitude of land surface (ft., msl): 1303.9

Screened interval (ft.): 17.4-18.6 Lithologic log from: y.s.B.R.
Casing diameter: 2-inch plastic Comments:

Date completed: 10/4/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Loamy fine sand 2 2
Loamy sand 11 13
Medium sand, shale and lignite chips 14 27
Silt loam 5 1 28
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Test Hole and Observation Well Record

Location: 129-59~08acc

Owner and number: U.S.B.R. W-235
Depth drilled (ft.): 28

Screened interval (ft.): 19.7-21.9
Casing diameter: 2-inch plastic

Date completed: 10/6/83

Use of well:

Observation

Principal aquifer: Qakes

Altitude of land surface (ft., msl):1307.8

Lithologic log from: U.S.B.R.

Comments:

Lithologic Log

Unit description

Loamy fine sand

Loamy sand

Sandy loam

Loamy sand, lignite and shale chips
Very fine sandy loam

Silt loam
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Thickness (ft.)

3.5
55
7.5
3.5
2
6



Test Hole and Observation Well Record

N G Use of well: oObservation
Location: 129-59-08BBB;
owner and number: U.S.B.R. W-72 Principal aquifer: oakes
Depth drilled (ft.): 26 Altitude of land surface (ft., msl): 1306.0
Screened interval (ft.): Slotted, Lithologic log from: U.S.B.R.
0-13.2
Casing diameter: 3-inch downspout Comments:

Date completed: 6/23/66

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Fine sandy loam 245 2.5
Loamy very fine sand 4.5 7
Fine sand 6 13
Very fine sandy loam 6 19
Silt loam 7 26

129



Test Hole and Observation Well Record

Location: 129-59-08BBB, Use of well: observation
Owner and number: U.S.B.R. W-72 Principal aquifer: Qakes
Depth drilled (ft.): 23 Altitude of land surface (ft., msl): 1306.4

Screened interval (ft.): 14.0-15.1 Lithologic log from: y.S.B.R.
Casing diameter: 2-inch plastic Comments: Replaces old well W-72

Date completed:10/4/83

Litholegic Log

Unit description Thickness (ft.) Depth (ft.)
Loamy fine sand 12.5 12.5
Loamy sand 2 14.5
Fine sand, lignite and shale chips 2.5 17
Silt loam, varved 6 23
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Test Hole and Observation wWell Record

Location: 129-59- 08DDD} Use of well: oObservation
owner and number: U-S.B.R. W-81 Principal aquifer: Oakes
Depth drilled (ft.): 20 Altitude of land surface (ft., msl): 1303.7

Screened interval (ft.): Slotted, Lithologic log from: U.S.B.R.
0-13.6
Casing diameter: 3-inch downspout Comments:

Date completed: 8/2/66

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Fi |
ine sandy loam 1 1
Loamy fine sand
¢ 9 10
Fine sand
5 15
Silt loam
5 20
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Test Hole and Observation Well Record

Location:  129-59-08DDD, Use of well: Observation
Owner and number: U.S.B.R. W-81 Principal aquifer: oakes
Depth drilled (ft.): 27 Altitude of land surface (ft., msl): 1303.9

Screened interval (ft.): 19,3-21.5 Lithologic log from: U.S.B.R.
Casing diameter: 2-inch plastic Comments: Replaces old well W-81

Date completed: 10/11/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Loamy fine sand 3 3
Fine sandy loam 1 4
Loamy fine sand 6 10
Silt loam 1 11
Loamy very fine sand 4.5 15.5
Very fine sandy loam, lignite chips 4 19.5
Silt loam 1.5 21
Silty clay loam 6 27
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Test Hole and Observation Well Record

Location: 129-59-08DDD; Use of well: Test hole

owner and number: U.S.B.R. D.H. 11 Principal aquifer: Oakes

Depth drilled (Et.): 57 Altitude of land surface (ft., msl): 1291.0
Screened interval (ft.): None Lithologic log from: U.S.B.R.

Casing diameter: None Comments:

Date completed: 1/18/51

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
silt, buff, clayey, oxidized 15 15
clay, gray, silty, sandy, plastic 31 46
sand, medium sand to fine gravel, slightly clayey 4 50
Till, gray, gravelly, interbedded silt and sand 7 57
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Test Hole and Observation Well Record

Location: 129-59- 09BCC Use of well: oObservation
Owner and number: U.S.B.R. W-234 Principal aquifer: (gkeg
Depth drilled (ft.): g Altitude of land surface (ft., msl):1304.4

Screened interval (ft.): 18.8-20.8 Lithologic log from: U.S.B.R.
Casing diameter: 2-inch plastic Comments:

Date completed: 10/5/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Loamy fine sand 3 3
Loamy sand 2.5 g
Sandy loam 5 10.5
Silt loam 0.5 11
Loamy sand 1 12
Silt loam 16 5
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Test Hole and Observation Well Record

Location: 129-59-09CAA Use of well: Observation

owner and number: U.S.B.R. W-233 Principal aquifer: oOakes

Depth drilled (ft.): 28 Altitude of land surface (ft., msl): 1300.7
Screened interval (ft.):20.3-21.3 Lithologic log from: y,s.B.R.

Casing diameter: 2-inch plastic Comments:

Date completed: 10/5/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Loamy fine sand 1.5 1.5
Loamy sand 10.5 12
Medium sand, shale and lignite chips 16 28
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Test Hole and Observation Well Record

Location: 129-59- g9pcC Use of well: oObservation

owner and number: U.S.B.R. W-241 Principal aquifer: Oakes

Depth drilled (ft.): 23 Altitude of land surface (ft., msl): 1300.6
Screened interval (ft.):19.9-21.9 Lithologic log from: U.S.B.R.

Casing diameter: 2-inch plastic Comments:

Date completed: 10/13/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Loamy fine sand 1 1
Fine sandy loam 5 3
Loamy sand 3 &
Silt loam 1 .
Silty clay loam 3 o
Fine sand, shale and lignite chips 13 23
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Test Hole and Observation Well Record

Location: 129-59-10AAA Use of well: Test hole
. d -’ - l .
Owner and number: SWC 9433 Principal aquifer: . .
Depth drilled (ft.): 180 Altitude of land surface (ft., msl):j 3
ep o )i
Screened interval (ft.): None Lithologic log from: SWC
Casing diameter: None Comments: Electric log available

Date completed: 8/28/75

Lithologic Log

4a iption Thickness (ft.) Depth (ft.)
Unit descripti

Sand, fine to coarse grain, predom.

40 40
medium, subangular to subrounded
Silt, medium-gray, clayey, sandy (lacustrine) 46 86
Clay, medium dark gray to olive gray, silty, sandy, ; 60 146
pebbly, gravelly (till)
Shale, medium gray to medium bluish gray, 34 180

white specks, very calcareous
(Niobrara Formation)
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Test Hole and Observation Well Record

Location: 129-59-10AAA,
Oowner and number: SWC 9433a

Depth drilled (ft.): 60

Screened interval (ft.): 33-36

Casing diameter: 1.25-inch

Date completed: 8/28/75

Unit description

See log for test hole #9433

Use of well:

Observation

Principal aquifer: Oakes

Altitude of land surface (ft., msl):1308.9

Lithologic log from: gyc

Comments:

Lithologic Log
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Test Hole and Observation Well Record

Location: 129-59- 10AAA3 Use of well: gbservation
Owner and number: U.S.B.R. W-75 Principal aquifer: gakes
Depth drilled (ft.): 30 Altitude of land surface (ft., msl): 1309.2
Screened interval (ft.): Slotted, Lithologic log from: vy.s.B.R.
0-13.5
Casing diameter: 3-inch downspout Comments:

Date completed: 6/21/66

Lithologic Log

Unit description ’ Thickness (ft.) Depth (ft.)
Loamy fine sand 5.5 5.5

Silt loam 1.5 7

Very fine sandy loam 2 9

Silt loam 1 10

Loamy fine sand 3 13

Fine sand 17 30
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Test Hole and Observation Well Record

Location: 129-59-10AAC

Owner and number: John Louma
Depth drilled (ft.): 40
Screened interval (ft.): None
Casing diameter: None

Date completed: 7/16/77

Use of well:

Test hole

Principal aquifer: Oakes

Altitude of land surface (ft., msl):

Lithologic log from: K&K Drilling

Comments:

Lithologic Log

Unit description

Topsoil

Sand, yellow, fine grain
Sand, white, fine grain
Clay, blue

Sand, white, fine grain

Clay, blue
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Depth
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Test Hole and Observation Well Record

Location: 129-59-10ABB
owner and number: John Louma
Depth drilled (ft.): 40
Screened interval (ft.): None
Casing diameter: None

Date completed: 7/16/77

Unit description

Topsoil
Sand, yellow, fine grain
sand, white, fine grain

Clay, blue

Use of well: Test hole
Principal aquifer: oakes
I
Altitude of land surface (ft., msl): 1306

Lithologic log from: K & K Drilling

Comments:

Lithologic Log

Thickness (ft.) Depth (fr.)

1 1
14 15
23 38

2 40
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Test Hole and Observation Well Record

Location: 129-59-10 BaA Use of well: Observation
Owner and number: U.S.B.R. W-230 Principal aquifer: Oakes
Depth drilled (ft.): 28 Altitude of land surface (ft., msl):1305.9

Screened interval (ft.): 18.4-19.6 Lithologic log from: U.S.B.R.
Casing diameter: 2-inch plastic Comments:

Date completed: 10/4/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Loamy fine sand 3 3

Loamy sand 7 10
Mediur sand, shale and lignite chips 18 28
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Test Hole and Observation Well Record

Location: 129-59-10BAB Use of well: Test hole

Owner and number: John Louma Principal aquifer: oakes

Depth drilled (ft.): 40 Altitude of land surface (ft., msl): 1306
Screened interval (ft.): None Lithologic log from: K&K Drilling
Casing diameter: None Comments:

Date completed: 7/14/77

Lithologic Log

Unit description Thickness (ft.) Depth (£t.)

Topsoil 2 2
Sand, yellow, fine grain 6 8
sand, white, fine grain 31 39
Clay, blue 1l 40
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Test Hole and Observation Well Record

Location: 129-59-10BBB

Owner and number: John Louma
Depth drilled (ft.): 40
Screened interval (ft.): None
Casing diameter: None

Date completed: 7/14/77

Unit description

Topsoil
Sand, yellow, fine grain
Sand, white, fine grain

Clay, blue

Use of well: mest hole

Principal aquifer: pakes

Altitude of land surface (ft., msl}): 31305

Lithologic log from:

Comments:

Lithologic Log
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Test Hole and Observation Well Record

Location: 129-59-10BBD

Owner and number: John Louma
Depth drilled (ft.): 40
Screened interval (ft.): None
Casing diameter: None

Date completed: 7/14/77

Unit description

Topsoil
Sand, yellow, fine grain
Sand, white, fine grain

Clay, blue

Use of well:

Test hole

Principal aquifer: Oakes

Altitude of land surface (ft., msl): 1305

Lithologic log from:

Comments:

Lithologic Log
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K&K Drilling
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Test Hole and Observation Well Record

Location: 129-59-10CAA Use of well: Observation

owner and number: U.S.B.R. W-231 Principal aquifer: Oakes

Depth drilled (ft.): 28 Altitude of land surface (ft., msl): 1309.0
Screened interval (ft.): 18.6-19.7 Lithologic log from: U.S.B.R.

Casing diameter: 2-inch plastic Comments:

Date completed: 10/4/83

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Loamy sand 12 1
Medium sand, shale and lignite chips 16 8
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Test Hole and Observation Well Record

Location: 129-59-10CBB

Owner and number: U.S.B.R. W-232
Depth drilled (ft.): 28

Screened interval (ft.): 20.5-22.6
Casing diameter: 2-inch plastic

Date completed: 10/4/83

Use of well:

Observation

Principal aquifer: oOakes

Altitude of land surface (ft., msl):1305.4

Lithologic log from: U.S.B.R.

Comments:

Lithologic Log

Unit description

Loamy sand
Sandy loam
Loamy sand

Medium sand, shale and lignite chips
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Test Hole and Observation Well Record

Location: 129-59-11AAA Use of well: Observation
Owner and number: U.S.B.R. W-76 Principal aquifer: oOakes
Depth drilled (ft.): 15 Altitude of land surface (ft., msl): 1309.1
Screened interval (ft.): Slotted, Lithologic log from: U.S.B.R.
0-13.5
Casing diameter: 3-inch downspout Comments:

Date completed: 6/22/66

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Fine sandy loam 2 5
Loamy fine sand 8 10
Silty clay loam g 15
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Test Hole and Observation Well Record

Location: 129-59-12AAB; Use of well: mest hole

Owner and number: SWC 6305 Principal aquifer: Oakes

Depth drilled (ft.): 182 Altitude of land surface (ft., msl): 1311
Screened interval (ft.): None Lithologic log from: SWC

Casing diameter: None Comments: Electric, neutron, and

Date completed: 9/5/85

Lithologic Log
Unit description

Topsoil

sand, fine to coarse, predom. coarse,
oxidized

Clay, silty, oxidized to 15 feet

sand, medium to v. coarse, subrounded
to rounded

Silt, slightly to very clayey, olive gray,
most into suspension, few clay layers

Clay, silty, sandy, soft, olive gray (till)

Claystone, silty, brown with tan specks
(Niobrara Formation)
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gamma logs available

Thickness (ft.)

19
20

46

68
22

Depth (ft.)

26
46

92

160
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Test Hole and Observation Well Record

Location: 129-59-12A28, Use of well: Observation

Owner and number: SWC 6305A" Principal aquifer: oOakes

Depth drilled (ft.): 45 Altitude of land surface (ft., msl): 1310.¢
Screened interval (ft.): 40-45 Lithologic log from: SwC

Casing diameter: 2-inch pvc Comments: West well of pair

Date completed: 9/5/85

Lithologic Log

Unit description Thickness (ft.)

See log for test hole #6305
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Test Hole and Observation Well Record

Location: 129-59-12AAB; Use of well: oObservation

Owner and number: SWC 6305B Principal aquifer: oakes

pepth drilled (ft.): 10 Altitude of land surface (ft., msl): 1310.8
Screened interval (ft.): 5-10 Lithologic log from: gyc

Casing diameter: 2-inch pvc Comments: st well of pair

pate completed: 9/5/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

See log for test hole #6305
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Test Hole and Observation Well Record

Location: 129-59-12AXC
Owner and number: Allen Hansen

Depth drilled (ft.): 100

Screened interval (ft.): None
Casing diameter: None
Date completed: 2/18/76

Unit description

Topsoil

Sand

Clay

Sand, gravelly

Sand, very fine grain
Sand, medium grain

Clay

Use of well: Test hole
Principal aquifer: Oakes
Altitude of land surface (ft.,

Lithologic log from: Empire Dri

Comments:

Lithologic Log

Thickness (ft.)

20
15
45
15
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Test Hole and Observation Well Record

Location: 129-59-12AAD

owner and number: Allen Hansen
Depth drilled (ft.): 101
Screened interval (ft.): None
Casing diameter: None

pDate completed: 2/18/76

Unit description

Topsoil

Sand

Clay

Sand, gravelly

Sand, very fine grain

Sand, medium to coarse grain

Clay

Use of well:

Test hole

Principal aquifer: oOakes

Altitude of land surface (ft., msl): 1311

Lithologic log from:

Comments:

Lithologic Log
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15
38
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Empire Drilling

pepth (ft.)
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78
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Test Hole and Observation Well Record

Location: 129-59-12ABB; Use of well: rest hole

Owner and number: SWC 6304 Principal aquifer: (iyxegq

Depth drilled (ft.): 182 Altitude of land surface (ft., msl): 1309
Screened interval (ft.): None Lithologic log from: SWC

Casing diameter: None Comments: Electric, neutron, and gamma

logs available
Date completed: 9/5/85

Lithologic Log

s i ft. Depth (ft.)
Unit description Thickness (ft.) B
Topsoil 1 1
Sand, fine, well sorted, rounded, oxidized 4 5
Clay, silty, pale yellow-brown, oxidized to 21 26
15 feet, after 15 feet olive gray
Sand, fine to v. coarse, angular to rounded, 20 46
predom. quartz and carbonates
Sequence of interbedded clayey silts and silty 51 97
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